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The purpose of this study was to examine the influence of cognitive impairment on health 
behaviors in older adults. This study further assessed whether this relationship differs by living 
arrangement. I hypothesized that older adults with cognitive impairment are less likely to engage 
in health behaviors compared to their counterparts without cognitive impairment. I also 
hypothesized that the adverse influence of cognitive impairment on health behaviors is stronger 
for older adults who live alone compared to those living with others.  
Data came from 1995 through 2012 of the Health and Retirement Study (HRS), a 
nationally representative longitudinal survey of non-institutionalized individuals aged 50 years 
and older. The study sample consisted of 19,556 older adults. The HRS cognitive function is 
measured using the Telephone Interview for Cognitive Status (TICS), a validated cognitive 
screening instrument. A composite score of cognitive function, ranging from 0 to 27, was created 
by summing up scores from immediate and delayed word recall, a serial 7’s, and backwards 
counting. Older adults were divided into three groups based on their cognitive functioning score: 
dementia (0 to 6); cognitive impairment without dementia (7 to 11); and no cognitive impairment 
(12 to 27). Health behaviors included physical activity (vigorous physical activity ≥ 3 times per 
week or no vigorous physical activity), no-smoking (yes or no), drinking behavior (no/moderate 
drinking or excessive drinking), and self-reported preventive services utilization (flu shot, 
cholesterol test, prostate exam for men, and mammogram for women). Living arrangement is 
defined as 1) living alone, 2) living with one person and 3) living with two or more people.  
Mixed-effects logistic regression was used to analyze the longitudinal influence of 
cognitive impairment on four different types of health behaviors. The moderating effect of living 





impairment) in the model. After adjusting for sociodemographic characteristics and other 
significant factors, this study found that community-dwelling older adults with cognitive 
impairment or dementia were less likely to engage in vigorous physical activity or to receive 
cholesterol test, influenza vaccination, mammogram, or prostate cancer screening compared to 
those without cognitive impairment. Contrary to expectation, the results showed that living 
arrangement did not play a significant role in the relationship between cognitive function and 
health behavior practices.  
Findings from this study have the potential to advance the knowledge base of 
gerontological social work practice and to promote the development not only of effective 
strategies for enhancing health behavior engagement in older adults with cognitive impairment 
but also for health promotion interventions. Findings from this study also present several 
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CHAPTER 1:  
INTRODUCTION 
1.1 Background and Significance 
The population aged 65 and older is projected to grow from 43.1 million in 2012 to 83.7 
million (from 14% to over 20% of total U.S. population) by 2050 (Ortman, Velkoff, & Hogan, 
2014). Life expectancy has increased dramatically over the last several decades. Moreover, the 
baby boom generation, those born between 1946 to 1964, began turning 65 in 2011 and are 
largely responsible for this increase in the aging population. A major consequence of the aging 
population is the rising number of people with chronic diseases such as Alzheimer’ disease and 
other types of dementia. Although some individuals maintain their cognitive functioning level 
throughout their lives, many older adults experience a cognitive decline with advancing age 
(Salthouse, 1991). An estimated 22.2% of individual aged 71 and older have cognitive 
impairment without dementia (CIND) (Plassman et al., 2008). Based on national estimates of the 
prevalence of dementia from the Health and Retirement Study (HRS) and Aging, Demographics 
and Memory Study (ADAMS), 14.7% of persons aged 70 years and older and 37.4% of persons 
aged 90 and older in the United States have dementia (Hurd, Martorell, Delavande, Mullen, & 
Langa, 2013; Plassman et al., 2007). The risk of developing dementia incidence doubles roughly 
every 5 years after the age of 65 (Corrada, Brookmeyer, Berlau, Paganini-Hill, & Kawas, 2008; 
Jorm, Korten, & Henderson, 1987). Because of the increasing number of older adults, 
particularly people aged 85 and older, cognitive impairment of older adults is becoming much 
more prevalent in the U.S. 
The population aging has aroused concern about the societal and financial burden of 





associated with morbidity and mortality in later life and constrains older adults’ ability to 
perform activities of daily living, placing significant impacts on the health and quality of life of 
older adults, families, and their informal caregivers (DeFries, McGuire, Andresen, Brumback, & 
Anderson, 2009; Dewey & Saz, 2001; Gill, Richardson, & Tinetti, 1995; Liu, LaCroix, White, 
Kittner, & Wolf, 1990; Tekin, Fairbanks, O'Connor, Rosenberg, & Cummings, 2001; Wadley et 
al., 2007; Weiler, Lubben, & Chi, 1991). According to Xu, Murphy, Kochanek, and Bastian 
(2016), Alzheimer’ disease is the sixth leading cause of death in the U.S. and the fifth leading 
cause of death among persons aged 65 years and older.  
 Financial cost for individuals with Alzheimer’s disease and other dementias are also 
substantial due to the rising number of people and overall percentage of this group of population. 
Persons with Alzheimer’s disease and other dementias are nearly nine times more likely to have 
a nursing home stay and three times more likely to be hospitalized than those without dementia 
(Alzheimer’s Association, 2015). The annual cost of dementia care was estimated to be between 
$157 billion and $215 billion, which was higher than the total cost for heart disease and cancer 
care (Hurd et al., 2013). The costs for the care of individuals with dementia are projected to 
increase to over $1.1 trillion by 2050, with Medicare and Medicaid paying 70 percent of the total 
cost (Alzheimer’s Association, 2016). Consequently, the increasing number of older adults with 
cognitive impairment, especially those with severe dementia, is becoming an enormous 
economic burden on the health care systems and society (Haan & Wallace, 2004). 
The sheer volume of older adults projected to suffer from dementia and its associated 
societal and economic burden have sparked a growing interest in research on the risk and 
protective factors for cognitive impairment. Epidemiologists have attempted to identify factors 





suggests that health behaviors such as physical activity, non-smoking, and moderate levels of 
alcohol consumption contribute to healthy cognitive function whereas physical inactivity, 
smoking, and heavy drinking increase risk of dementia and cognitive impairment compared to 
those who are non-smokers, physically active, and consume only moderate levels of alcohol 
(Anstey, von Sanden, Salim, & O'Kearney, 2007; Britton, Singh-Manoux, & Marmot, 2004; 
Chick et al., 1989; Ganguli, Vander, Saxton, Shen, & Dodge, 2005; Jedrziewski, Lee, & 
Trojanowski, 2007; Richards, Hardy, & Wadsworth, 2004; Sabia, Marmot, Dufouil, & Singh-
Manoux, 2008; Stampfer, Kang, Chen, Cherry, & Grodstein, 2005). 
Promotion of positive health behaviors has played a significant role in the prevention of 
cognitive decline and other chronic health conditions. Thus, well-regarded guidelines from 
professional societies such as Office of Disease Prevention and Health Promotion (2018) have 
recommended healthy lifestyle behaviors for people already diagnosed with dementia. Health 
behaviors, such as regular physical activity, moderate drinking, smoking cessation, and 
preventive health services, have been demonstrated to be determinants of healthy aging (Burke et 
al., 2001; Peel, McClure, & Bartlett, 2005; Sabia et al., 2012). In general, health behaviors are 
also important for cognitively impaired older adults who are particularly susceptible to a variety 
of poor physical health conditions and long-term disabilities (Dodge et al., 2005; Dodge, Shen, 
Pandav, DeKosky, & Ganguli, 2003; Frisoni et al., 2000). 
The benefits of healthy behaviors and utilization of preventive care services are well 
documented in general populations of older adults (Buchner, Beresford, Larson, LaCroix, & 
Wagner, 1992; LaCroix & Omenn, 1992; US Preventive Services Task Force, 2018; Wagner, 
LaCroix, Buchner, & Larson, 1992). Preventive healthcare utilization is an important health 





stage and increases options for treatment, thus avoiding adverse health outcomes. The utilization 
of preventive services, such as early detection of chronic conditions or illnesses like 
hypercholesterolemia, many types of cancers, and annual influenza vaccinations, are effective in 
reducing mortality and the need for subsequent inpatient services among older adults (Tian, 
Chen, & Liu, 2010; US Preventive Services Task Force, 2007). 
The primary focus of previous research on dementia has been to understand the risk or 
protective factors associated with cognitive impairment. A question seldom addressed is whether 
cognitively impaired older adults have the cognitive abilities to perceive and recognize the 
potential long-term benefits of health behaviors and regulate their behaviors accordingly. Health 
behaviors are associated with positive health outcomes, but adoption and maintenance of health 
behaviors may require understanding about the benefits of health behavior engagement and 
significant self-control or self-regulation abilities. Since self-care requires cognitive ability for 
learning, perceiving, interpreting, reasoning, and responding (Dickson, Tkacs, & Riegel, 2007), 
cognitive impairment could substantially diminish a person’s ability to consistently perform self-
care and may be a strong predictor for adopting health behaviors. Given the current increase of 
the elderly population and the incidence of dementia, it is important to understand the factors that 
contribute to developing cognitive impairment or dementia. Previous epidemiological research, 
however, has predominately studied cognitive impairment as an outcome. The extent to which 
cognitive impairment influences older adults’ engagement in health behaviors remains largely 
unknown.  
As the U.S. population ages, another important demographic trend is an increasing 
number of older adults living alone. The proportion of older adults living alone is expected to 





cognitive impairment or dementia live alone (Miranda-Castillo, Woods, & Orrell, 2010; Prescop, 
Dodge, Morycz, Schulz, & Ganguli, 1999). Prior studies have shown that living with others is 
associated with protective health behaviors among older adults while those living alone are less 
likely to engage in a healthy lifestyle (Bouchard, 1994; Pullen, Walker, & Fiandt, 2001). Social 
support has a direct influence on an individual’s engagement in health behaviors (Umberson, 
1987, 1992). Thus, the social support context formed by a household could affect healthy 
lifestyle behaviors among household members. Because older adults living alone are at greater 
risk for decreased self-care and self-neglect (Miranda-Castillo et al., 2010; Tierney, Snow, 
Charles, Moineddin, & Kiss, 2007), cognitive impairment and living alone pose a double 
jeopardy for engaging in health behaviors by US elders. Little information, however, exists as to 
whether cognitive impairment differentially affects older adults living alone.  
The current demographic reality has led to growing attention for promoting health in 
older adults who are experiencing cognitive decline. Thus, developing strategies to promote 
health behaviors and preventive health care services are crucial to maintaining and improving the 
health status of older adults with cognitive impairment or dementia. Lack of knowledge about 
the role of cognitive impairment and its relations to health behaviors in older adults may leave 
older adults and their family members vulnerable to further cognitive decline, more chronic 
conditions, and high healthcare costs associated with health decline. A thorough understanding 
of the influence of cognitive impairment on health behaviors in older adults can contribute to 
developing effective interventions for health promotion in this population. Examining whether 
cognitive impairment differentially affects older adults living alone also has important 






1.2 Purpose  
The purpose of this study was to examine the influence of cognitive impairment on health 
behaviors: vigorous physical activity, moderate drinking, no-smoking, and use of preventive 
health services (i.e., blood test for cholesterol, influenza vaccination, prostate exam for men, and 
mammography for women). This study further examined whether the adverse influence (if any) 
of cognitive impairment on health behaviors is stronger in older adults living alone compared to 
those living with others.  
1.3 Research Questions and Hypotheses  
This study has two research questions.  
1) Does cognitive impairment influence engagement in health behaviors in older adults?  
I hypothesize that older adults with cognitive impairment are less likely to engage in health 
behaviors compared to their counterparts without cognitive impairment. 
2) Do living arrangements moderate the relationship (if any) between cognitive impairment 
and health behaviors?  
I hypothesize that the adverse influence of cognitive impairment on health behaviors is stronger 
for older adults living alone compared to those living with others.  
1.4 Definition of Terms 
Cognitive function refers to an individual’s cognitive abilities around learning, memory, 
judgement, decision-making, planning, executive function, language function, perception, visual-






Dementia describes multiple cognitive and intellectual deficits, including a decline in 
memory, thinking skills, and issues with problem-solving and language. This condition interferes 
with performing daily activities (Gerontological Society of America [GSA], 2017). 
Alzheimer’s disease is the most common type of dementia; It accounts for an estimated 
60% to 80% of dementia cases in the U.S. (Alzheimer’s Association, 2016). One in nine 
individuals aged 65 and older has Alzheimer’s disease, and about one-third of persons aged 85 
and older have Alzheimer’s disease (Hebert, Weuve, Scherr, & Evans, 2013).  
Cognitive impairment, no dementia (CIND) is a state of cognitive deficit that does not 
meet the criteria for dementia diagnosis is associated with an increased risk for progression to 
dementia (J. C. Morris et al., 2001; Petersen, 2004; Petersen, et al., 2001a; Petersen, Stevens, et 
al., 2001b). CIND and mild cognitive impairment are widely used to describe a transitional 
period between normal cognitive aging and dementia. 
Health behaviors refer to activities performed for maintaining and improving individual 
health conditions regardless of current health status (Mahmoodabad, Mehri, & 
Morowatisharifabad, 2007). Health behaviors include both single occurrence behaviors, such as 
having a blood test, and repetitive behaviors, such as smoking behaviors over a few decades 
(Hall & Fong, 2013). Health behaviors in this study include physical activity, smoking, drinking, 
and utilization of preventive health services (receipt of influenza vaccination, blood test for 









CHAPTER 2:  
LITERATURE REVIEW 
Chapter 2 has four sections. The first section discusses the theoretical framework guiding 
this research: Social Cognitive Theory and Temporal Self-regulation Theory, and social support. 
The second section synthesizes previous studies on the relationship between cognitive function 
and health behaviors. The third section presents a review of research findings regarding the role 
of living arrangement on health behaviors. The final section discusses research gaps in previous 
studies.  
2.1 Theoretical Framework 
The role of cognition in health behaviors has been suggested in Social Cognitive Theory 
(SCT), Temporal Self-regulation Theory (TST), and the Transtheoretical Stages of Change 
Model (Please see Figure 1). SCT is based on the idea that individuals learn by observing others 
in a social context of reciprocal interaction around personal, environmental, and behavioral 
factors (Bandura, 1986). SCT started as Social Learning Theory, but Bandura changed the name 
to highlight the critical role of cognition in human behaviors in 1986. SCT explains that it is 
important to understand how individuals cognitively process and interpret the potential outcome 
of repeating a certain behavior in order to predict a particular behavior. The theory provides 
guidance on how to change and maintain health behaviors.  
The core determinants of SCT involve the process of knowledge acquisition, 
understanding of the potential outcome, cognitive skills, values, and other cognitive constructs, 
which translate into engagement in health behaviors (Bandura, 1997, 2000). The knowledge of 
health risks and benefits of health behaviors create the precondition for adopting new lifestyle 





aware of the consequences of negative behaviors, change negative behaviors, and maintain their 
current positive behaviors, which are all possibly related to motivation and self-regulation 
abilities. If individuals lack knowledge about how health behavior practices affect their health, 
then they have little motivation to engage in health practices. SCT explains that individuals 
change their behaviors through motivation and regulation.  
Self-monitoring, self-evaluation, and self-reaction are perceived to be critical processes 
for self-regulation behaviors. Individuals’ understanding about their self-regulatory abilities, also 
known as self-efficacy beliefs, are fundamental to these processes. This self-efficacy is the core 
construct of social cognitive theory and one of the most influencing predictors of many health 
behaviors. Neuropsychological impairment has been negatively related to self-efficacy 
(Morgenstern & Bates, 1999). Self-efficacy studies indicated that self-efficacy predicts 
motivating health behaviors (Hurley & Shea, 1992; Robertson & Keller, 1992). 
Health behavior could be also influenced by the outcomes individuals expect their 
activities to produce. Outcome expectations refer not only to the perception of the possible 
consequences of a person’s certain behavior but also to expected costs and benefits for different 
health behavior practices. Indeed, at the individual perception level, costs (e.g., inconvenience, 
discomfort) occur at the time of engagement while health benefits take place hundreds of hours 
later (Hall & Fong, 2005). Cognitive function could play a role in understanding costs and 
expected outcomes associated with these costs, which lead to a determination of performing a 
certain behavior. SCT emphasizes cognition as a critical determinant of people’s ability in self-
regulating, encoding, and performing behaviors. 
Temporal Self-regulation (TST) is a theoretical framework for explaining health-related 





traditional models of individual health behavior, especially the lack of neurobiological factors 
such as executive function. Most health behavior models for people with chronic conditions do 
not account for the impact of cognitive impairment on health behaviors (Hall, Elias, & Crossley, 
2006). The TST model explains variability in health behaviors in a condition that is sensitive to 
biological aspects for self-control, level of motivation, and ecological context in engaging in 
health behaviors. According to TST, health behavior is proximally determined by intention 
strength, behavioral prepotency (BPP), and self-regulation capacity (SRC). The central role in 
TST is intention strength, and BPP and SRC play moderating and direct effects on health 
behavior practices. The combination of SRC and BPP affects the likelihood that individual 
intentions are translated into behaviors.  
Self-regulation capacity is composed of executive control resources attributed to 
prefrontal cortex performance and related to neural systems implicated in the nerve system of 
self-control (Miller & Cohen, 2001). The TST model proposes that an individual’s ability to 
engage in health behaviors is directly related to their executive control ability. For example, 
people with a high level of executive function are more likely to turn their intention into action 
because they have a better ability to resist temptation or refrain from previous habits compared to 
those with lower executive function. The TST model has provided some base for understanding 
the possibility of relationships between cognition and health behavior.  
The importance of cognitive function is also emphasized in the Transtheoretical Stages of 
Change Model (TTM) developed by Prochaska and DiClemente (Prochaska & DiClemente, 
1982; Prochaska, DiClemente, & Norcross, 1992). An integrative model of behavior change, 
TTM posits that individuals change their behaviors through 6 stages (precontemplation, 





involved with health behavior change through both the motivation to change and the ability to 
regulate and control their behaviors. The TTM also posits that cognitive processes related to 
motivation are associated with health behavior changes during early stages of change, such as 
precontemplation, contemplation, and preparation. The cognitive processes related to the self-
regulation seem to be important during the action and maintenance stages (Perz, DiClemente, & 
Carbonari, 1996). Cognitive function associated with memory or executive function may be 
associated with self-motivation and the ability to make healthy decisions among older adults.  
All of these theories discussed the role of cognition by emphasizing its impact on 
individuals’ self-regulating abilities or motivation in health promoting behaviors. A number of 
studies has also suggested that a neurocognitive factor may be implicated in health-related 
behaviors over the life course (Deary, Whiteman, Starr, Whalley, & Fox, 2004; Gottfredson & 
Deary, 2004; Hart et al., 2003). In order to acquire knowledge, understand health risk or benefits 
of health behaviors, and control their behaviors, cognitive processes such as recall or working 
memory and mental processing are required. Cognitive impairment can inhibit these cognitive 
processes, so engagement in health behaviors could be challenging to individuals with cognitive 
impairment. Therefore, it is reasonable to argue that older adults’ cognitive impairment may be 
associated with health behaviors through an ability to make healthy decisions. 
Living arrangement may have an interaction effect on the influence of cognitive 
impairment for health behaviors in older adults. This can be explained by the impact of social 
networks and social support. A conceptual model developed by Heaney and Israel (Glanz, 
Rimer, & Viswanath, 2008) explains the potential influence of social networks and social 
support on health behaviors. According to this model, the provision of social support can 





a reciprocal interaction of caring, trust, and respect for each individual’s right to make their own 
decision. The interpersonal exchanges within a social network influence and support health 
behaviors including preventive health behaviors such as smoking cessation (Palmer, Baucom, & 
McBride, 2000), weight loss (Wing & Jeffery, 1999), help-seeking behavior (McKinlay, 1981), 
and adherence to medical regimens (DiMatteo, 2004). 
Several studies have documented that a social network of family or friends can play a 
critical role by promoting or impeding the self-care for those with chronic conditions (Becker, 
Beyene, Newsom, & Rodgers, 1998; Berkman & Glass, 2000; DiMatteo, 2004; Gallant, 2003). 
An earlier study also suggested that living with other adults may control and regulate behaviors 
(Hughes & Gove, 1981). Although living arrangement and social support are not the same 
concept, the presence of other individuals in the household could be a source of social support 
and have an impact on healthy lifestyle behaviors of household members though bringing social 
ties. Overall, it is reasonable to posit that impaired cognitive function influences individuals’ 
engagement in health behaviors. Moreover, it could be also argued that living arrangement can 











Figure 1: Theoretical Framework 
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2.2 Cognitive Impairment and Health Behaviors  
Because of the substantial individual, family, and societal burden of cognitive 
impairment, cognitive health has been a major public concern and health promotion is 
increasingly focusing on cognitive health in older population (Albert et al., 2007; Williams, 
Plassman, Burke, Holsinger, & Benjamin, 2010). Cognitive epidemiology research has attempted 
to uncover broad range of protective or risk factors for cognitive decline. A considerable amount 
of literature has been published on the factors that prevent or delay the onset of dementia, and a 
large number of studies suggest that regular exercise, non-smoking, and moderate drinking help 
to protect against cognitive decline at late life (Anstey et al., 2007; Chick et al., 1989; Kramer, 
Erickson, & Colcombe, 2006; Stampfer et al., 2005). It is increasingly clear that health behaviors 
such as non-smoking, moderate drinking, and regular exercise can help us to maintain healthy 
cognitive function over the lifespan.  
Engagement in health behaviors is critical for older adults to prevent further decline in 
cognition and maintain health and functional status. Despite the strong evidence for health 
benefits in health behaviors, little is known about whether community-dwelling older adults with 
cognitive impairment have the cognitive abilities to engage in behaviors for managing their own 
health. Previous studies showed that cognitive function was a strong determinant for self-care, 
while cognitive impairment may disrupt individuals’ ability to make proper self-care decisions 
(Cameron et al., 2010; Dickson, Lee, & Riegel, 2011). Thus, poor cognition may contribute to 
individuals’ health behaviors through its influence on the ability to self-care, which refers to the 
cognitive decision-making process of taking responsibility for managing and adopting health 
behaviors to prevent disease or illness and restore health (Rockwell & Riegel, 2001; World 





related to a variety of health behaviors, including physical activity, non-smoking, moderate 
drinking or not drinking, and preventive health service utilization in a national representative 
sample of older adults in the U.S. Given the growing numbers of cognitively impaired older 
adults likely to experience multiple chronic health conditions, it is essential to understand health 
behavior engagement in this highly vulnerable population.  
The concepts of cognitive impairment and dementia has received considerable attention 
in the literature. The research to date, however, has primarily focused on determinants that 
enhance cognitive function or protect cognitive decline in older adults. Therefore, it is still 
unclear whether cognitive function contributes to older adults’ decisions or motivation to engage 
in health behaviors. There has been relatively little literature published on the influence of 
cognitive impairment around on people’s engagement in health behaviors. Nevertheless, a few 
studies have documented the role of cognition as a predictor of health related behaviors. For 
example, Mehta, Fung, Kistler, Chang, and Walter (2010) examined the impact of cognitive 
impairment on screening mammography use in women aged 70 years or older. Using data from 
the Health and Retirement Study, the authors found that compared to women with normal 
cognitive function, women with severe cognitive impairment had lower screening 
mammography rates. A similar study by Legg, Clement, and White (2004) also examined the 
relationship between self-reported cognitive limitation and self-reported mammography use for 
women aged 50 years older. Their analysis from the 1998 National Health Interview Survey 
reported that cognitive limitation significantly reduced the likelihood of mammography use in 
women aged 50 years and over.  
Another study conducted in Australia (Anstey, Low, Christensen, & Sachdev, 2009) 





health behaviors that could affect chronic disease and cognitive decline in later life. The health 
behaviors included in this study were physical activity, smoking status, alcohol consumption, 
vitamin and mineral consumptions, and intake of cholesterol lowering and antihypertensive 
medications. In a longitudinal study of people aged in their 20s, 40s, and 60s, the authors 
followed up each cohort every four years over a total of twenty years and reported that higher 
cognitive performance was associated with higher levels of physical activity, greater likelihood 
of vitamin and minerals consumptions, reduced likelihood of smoking, and abstaining from 
drinking alcohol among all populations sampled. Among people aged in their 60s, however, 
higher level of cognitive performance decreased the likelihood of taking vitamin and minerals 
and level of cognitive performance were associated with higher rates of taking cholesterol 
lowering medication. 
In a community sample of adults aged 20 to 100 years, Hall et al. (2006) examined the 
role of executive function on health risk behaviors (alcohol consumption, smoking) and health 
maintaining behavior (physical activity, sleeping habits). This cross-sectional study suggested 
that executive function is a strong determinant of health behavior tendencies. More recently, 
using data from the English Longitudinal Study of Aging (ELSA), Daly, McMinn, and Allan 
(2015) investigated whether a bidirectional relationship exists between executive function (a 
verbal fluency task and a letter cancelation task) and physical activity in a large sample of adults 
aged 50 years or older in England. This study reported a low level of executive function led to 
reductions in physical activity level over time. Three epidemiological studies focusing on 
patients with heart failure examined whether cognitive impairment predicted self-care practices 
(Cameron et al., 2010; Dickson et al., 2007; Hajduk et al., 2013). They found that cognitive 





A review study by Lubinski (2009) explained that cognitive abilities affect health status 
through judgement and decision-making and that the elements of the judgement and decision- 
making process are required for adopting a healthy lifestyle, avoiding risk behaviors, and 
exercising preventive medicine. The author also argued that cognitive competencies are required 
to obtain and effectively utilize new information. Sabbah and Sheiham (2010) examined 
cognitive ability and dental status and health behaviors in a national representative sample of US 
adults aged 20-59 years. Data were from the Third National Health and Nutrition Examination 
Survey (NHANES III), which is a cross-sectional survey conducted in 1988-1994. The two 
measures of cognitive ability included Symbol Digit Substitution Test (SDST) and Serial Digit 
Learning Test (SDLT). This study reported that individuals with lower cognitive ability were 
associated with lower level of dental visits and higher levels of smoking. This study suggests that 
cognitive ability affects dental health status through health-related behaviors, which support 
Lubinski’s (2009) argument regarding the relationship between cognitive ability and health 
status via behavioral pathways. The majority of these previous studies implied that lower 
cognitive function may be a barrier to health behavior engagement in older adults. 
2.3 Significance of Living Arrangements on Health Behaviors 
As the U.S. population ages, two significant demographic trends have begun to converge. 
One is the increasing numbers of older adults living alone, and the other is the growing numbers 
of persons with dementia such as Alzheimer’s disease. People with dementia or cognitive 
impairment who live alone will be part of a large group of older adults who live alone. One 
important factor that may influence engagement in health behaviors among older adults is living 
arrangement, which is cohabitation with other individuals in a household. The household 





members through social ties. However, cognitively impaired older adults living alone may have a 
lack of support from significant others encouraging a healthier life style. In addition, impairment 
in memory and judgement could create obvious risks for those who live alone.  
A large number of noninstitutionalized older adults live alone in the U.S. In 2014, about 
28% (12.5 million) of community-dwelling older adults 65 years or older lived alone, including 
35% of older women and 19% of older men (US Department of Health and Human Services, 
2014). The proportion of older adults living alone increases with advanced age. Nearly half 
(46%) of women aged 75 and older lived alone (US Department of Health and Human Services, 
2014). Like other noninstitutionalized older adults, many people with cognitive impairment, such 
as Alzheimer’s disease and other dementias, prefer to live alone and want to remain independent 
in the community (De Witt, Ploeg, & Black, 2009, 2010; Harris, 2006). The number of 
cognitively impaired older adults who live alone has also increased along with the greater 
proportion of the older adults living alone. It is estimated that about one third (35%) of 
community-dwelling people aged 65 and older with cognitive impairment and 25% percent of 
community-dwelling people with Alzheimer’s disease and other dementias live alone 
(Alzheimer's Association, 2016; Prescop et al., 1999). As the baby boom generation enters late 
life, the absolute number of cognitively impaired older adults living alone is expected to increase 
further over the next decades. 
Living arrangements in later life are considered an important health determinant, and 
those living alone are thought to be a potential at-risk group. A systematic review study on 
chronic illness self-management shows that older adults living alone are vulnerable due to a lack 
of support, limited resources, and difficult living situations (Haslbeck, McCorkle, & Schaeffer, 





one’s social network or social circumstance plays an important role in both health-promoting and 
health-damaging effects for older adults (Seeman, 2000; Umberson, 1992). Such evidence 
implies that aspects of the social environment, such as living arrangement, could potentially 
influence health behavior practices for older adults.  
Prior studies have shown that social integration and social support have positive impact 
on health (Berkman & Glass, 2000; House, Umberson, & Landis, 1988; Seeman, 1996; Thoits, 
1995; Umberson, 1992), while people living alone are associated with a wide range of negative 
health outcomes, including poor health, multiple falls, and functional impairment (Kharicha et 
al., 2007; Takeda et al., 2004). A social support system from friends and family has been shown 
to predict health behaviors, including the use of preventive services, and to incur positive health 
outcomes (Baillie, Norbeck, & Barnes, 1988; Gallant, 2003; German et al., 1995; Luttik, 
Jaarsma, Moser, Sanderman, & van Veldhuisen, 2005; Zarit, Reever, & Bach-Peterson, 1980; 
Zhang, Norris, Gregg, & Beckles, 2007). Due to its association with poor health outcomes, 
findings from previous studies suggest that living arrangements could be a critical component of 
the assessment of health behaviors, with living alone as an undesirable state for older adults.  
Living arrangements are of crucial importance to people with cognitive impairment. The 
symptoms of cognitive impairment, including impairments in short-term memory, judgement, 
and the ability to perform activities, may create risks for people who live alone. Prior studies 
reported that cognitively impaired older adults living alone are at risk for worse self-care, self-
neglect, malnutrition, injury, nursing home placement, unmet care needs, and medication errors 
(Long et al., 2015; Miranda-Castillo et al., 2010; Tierney et al., 2007). However, persons with 
dementia living alone are less likely to have local family and access to services compared to 





lived alone did not have anyone who provide assistance with personal care or other activities 
(Lehmann, Black, Shore, Kasper, & Rabins, 2010; Webber, Fox, & Burnette, 1994). Living 
alone in later life may be an undesirable state and a barrier for health behavior engagement 
among cognitively impaired older adults.  
Despite the fact that cognitively impaired older adults living alone are at risk for 
decreased self-care (Long et al., 2015; Miranda-Castillo et al., 2010; Tierney et al., 2007), very 
few studies have addressed the association of living arrangements and health behaviors of older 
adults with cognitive impairment. Although little information exists as to the impact of living 
arrangement on health behaviors of cognitively impaired older adults, several studies have 
emphasized the importance of living arrangements on health behaviors in the general older 
population. For example, researchers (Abdullah et al., 2006; Anson, 1989; Pullen et al., 2001) 
showed that living with others was associated with a lower frequency of illness behaviors as well 
as quitting smoking and health-promoting behaviors. On the other hand, older women living 
alone reported fewer health-promoting lifestyle behaviors than those living with others (Wang, 
1999). Other studies have also shown that compared to those living with others, such as a spouse, 
individuals living alone are more likely to have unhealthy behaviors, including poor quality of 
diet consumption, heavy drinking or alcohol dependence, and lower physical activity (Davis, 
Randall, Forthofer, Lee, & Margen, 1985; Joutsenniemi et al., 2007; Kharicha et al., 2007). 
Some evidence suggests that living arrangement is an important predictor for quitting 
smoking, heavy drinking, and participating in leisure-time physical activity (Abdullah et al., 
2006; Joutsenniemi et al., 2007; Satariano, Haight, & Tager, 2002). In a more recent study, Lau 
and Kirby (2009) examined the relationship between living arrangement and the use of 





older adults living with a spouse were more likely than people living alone to use preventive 
health services. Another study suggests that living arrangement may be better predictor of health 
services use than marital status (Lund et al., 2002). Previous studies clearly indicated that living 
arrangement could have a substantial impact on health behavior engagements for older adults 
with cognitive impairment. Given these previous findings, it is reasonable to expect that living 
arrangement may moderate the relationship between cognitive impairment and their engagement 
with health behaviors among older adults.  
2.4 Limitations of Previous Research  
There has been a growing interest in developing health-promotion programs for the older 
US population. However, our understanding of health behaviors in cognitively impaired older 
adults is limited as the existing literature has extensively focused on the beneficial effects of 
health behaviors for cognitive function in this population. Previous studies have significantly 
contributed to increasing our understanding of factors that help to delay cognitive decline or 
protect cognitive function among older adults. However, very little research has specifically 
examined cognitive function as a predictor of engagement in health behaviors, such as physical 
activity, smoking, drinking, and use of preventive health services among older adults. In fact, 
individuals’ cognitive ability to adopt or maintain health behaviors has tended to be neglected in 
previous research. As a result, there is a lack of knowledge on how older adults’ cognition relates 
to changes in health behaviors over time.  
It is also unknown whether living arrangement moderates the relationship between 
cognitive impairment and health behaviors over time. Such knowledge is essential for family 
members, social workers, and other health care providers to promote healthy aging. Furthermore, 





in health behavior engagement has important implications for health policy and the design of 
health promotion interventions that aim to influence the behaviors of individuals and improve 
health and well-being through increased engagement of health behaviors in older adults with 
cognitive impairment.  
Although a few studies considered cognition as a predictor of some health behaviors 
(Anstey et al., 2007; Ciarrochi, Heaven, & Skinner, 2012; Daly et al., 2015; Taylor et al., 2003), 
this study is different for several reasons. First, to the author’s knowledge, this longitudinal study 
is the first to examine the influence of cognition on four different types of health behaviors by 
utilizing multiple waves (9 waves) of national survey data in the U.S. Previous studies were 
cross-sectional (Hall et al., 2006) or examined only physical activity (Daly et al., 2015). Some 
prior studies included young adult populations in their sample (Anstey et al., 2009; Hall et al., 
2006) or were conducted outside of the U.S. (Anstey et al., 2009; Daly et al., 2015). 
Furthermore, previous studies only examined the utilization of mammography as a preventive 
care service (Legg et al., 2004; Mehta et al., 2010), while this study included other types of 
preventive health behaviors (i.e., a blood test for cholesterol, a flu shot, and a check for prostate 
cancer) and other health behaviors (i.e. smoking and drinking). Lastly, to the author’s 
knowledge, this is the first study investigating the moderating role of living arrangement on the 
relationship between cognition and health behaviors in a national representative sample of older 
adults. The innovation of this study is also reflected in the utilization of Social Cognitive Theory 








CHAPTER 3:  
METHODS 
This chapter describes the data and sample, measures used for the variables, and the data 
analysis.  
3.1 Data and Sample 
This study analyzed data from the Health and Retirement study (HRS), a nationally 
representative longitudinal survey of noninstitutionalized individuals over the age of 50 (at the 
time of the first interview). The HRS is supported by the National Institute on Aging (NIA 
U01AG009740) and the Social Security Administration (SSA), and is undertaken by the 
University of Michigan. The HRS surveys more than 22,000 people in the United States over the 
age of 50 every two years. Since its launch in 1992, the HRS has collected detailed information 
about older adults’ income, work, assets, pension plans, health insurance, disability, physical 
health and functioning, cognitive functioning, and health care expenditures. After an initial 
interview, follow-up interviews are conducted every two years. The primary sample is selected 
through a multistage, clustered area probability design; information is collected primarily 
through telephone interviews with 81% of the overall response rate (Health and Retirement 
Study, 2011). The study oversamples African Americans, Hispanics, and Floridians.  
The HRS is an excellent source for this study because it provides multiple waves of rich 
information on cognitive function, physical activity, use of preventive health services, smoking, 
drinking, and living arrangements, which makes it possible to examine the relations among 
cognitive function, health behaviors, and living arrangement. The current HRS consists of six 
different study cohorts: the original HRS cohort (born 1931-1941), the asset and health dynamics 





1924-1930), the war baby (WB, born 1942-1947), the early baby boomer (EBB, born 1948-
1953), and the mid baby boomer (MBB, born 1954-1959). To facilitate research on aging using 
HRS, the RAND Center for the Study of Aging has developed a cleaned and easy-to-use version 
of the HRS. The RAND HRS data not only produced imputations for income, assets, and 
medical expenditure but also incorporates all waves. The National Institute on Aging (NIA) and 
the Social Security Administration (SSA) supported the development and maintenance of the 
RAND HRS data.  
This study used data from nine waves (from wave 3 to wave 11) of the RAND HRS, 
which covers from 1995 to 2012. Table 1 summarizes the waves, survey year, and cohorts 
included in the RAND HRS data. The first two waves of the HRS were not used because there 
are inconsistencies in measurements on the study variables. The four cohorts (AHEAD, HRS, 
CODA, and WB) were included in this study. Respondents aged >50 years at the baseline were 
included in the study.  
HRS interviewed proxies when the original respondents were not available or were 
unable to answer the interview questions, mainly due to illness or cognitive limitations. Proxies 
were the person who was most familiar with the health, financial, and family situation of the 
study respondents. In general, they are either a spouse or children of the sampled individual. A 
different version of the questionnaire was developed and used for proxy informants, but they 
were not asked of questions about facts and opinions (e.g., expectation questions; questions 
about subjective evaluation). In addition, depression was not measured for these individuals and 
the measures for cognitive function were different from the measures used for respondents 
without a proxy respondent. More information on the proxies can be found elsewhere (Health 





in order to reduce potential reporting and recall error. Table 3 presents sample sizes by cognitive 
impairment status.  
After excluding participants younger than 50 years old and those with proxy informants, 
the total sample size is 19,556 at baseline (Waves 3 and 4). In this sample, 15,456 individuals do 
not have cognitive impairment or dementia. 3,171 people have cognitive impairment without 
dementia (CIND) and 929 people have dementia.  
Table 1: RAND HRS 
RAND HRS Wave HRS Core Survey Year Cohorts Included 
1 1992  
2 1993, 1994 HRS, AHEAD 
3* 1995, 1996  
4* 1998  
5* 2000 HRS, AHEAD, CODA, WB 
6* 2002  
7* 2004  
8* 2006 HRS, AHEAD, CODA, WB 
9* 2008  
10* 2010  
11* 2012 HRS, AHEAD, CODA, WB 
12 2014  
Note. Original HRS cohort (HRS, born 1931-1941); Asset and health dynamics among the oldest 
old (AHEAD, born before 1924); Children of depression (CODA, born 1924-1930), War baby 
(WB, born 1942-1947), Early baby boomer (EBB, born 1948-1953), Mid baby boomer (MBB, 
born 1954-1959). * indicates 9 waves used in this study: The waves 1 (1992), 2 (1993 & 1994), 
and 12 (2014) were excluded in this study.  
 
3.2 Measures 
This study used data from nine waves of the RAND HRS, which covers from 1995 to 2012. 
3.2.1 Cognitive status 
The HRS cognition: The HRS cognitive function is measured using the Telephone 
Interview for Cognitive Status (TICS) (Brandt, Spencer, & Folstein, 1988). This measure is a 





assesses cognitive function with a 27-point scale that includes items of immediate and delayed 
word recall (Memory test: 0 to 20 points), a serial 7’s, (Working memory test: 0 to 5 points) and 
backwards counting (Speed of mental processing test: 0 to 2 points). For the item of an 
immediate word recall, 10 short and high-frequency nouns were read to the study respondent, 
who was asked to recall as many of the words as possible. After 5 minutes, the respondent was 
asked to recall the same nouns previously provided. The number of correctly recalled nouns was 
counted for both immediate and delayed word recall test. In the test of a serial 7’s, the 
respondent was asked if they were able to subtract by increments of 5 from 100 for 5 trials. One 
point was given for each correct answer for 5 points maximum. The respondent was asked to 
count backward starting at the number 20 for the backward counting test.  
A composite score of cognitive function is calculated for each individual by using items 
of immediate and delayed word recall, a serial 7’s, and backwards counting. The score ranges 
from 0 to 27, with lower scoring indicating worse cognitive function. This study used a cut-
points developed by Langa, Kabeto, and Weir (Alzheimer’s Association, 2010). An overall score 
of 11 or below was defined as a cognitive impairment and a score of 6 or below was defined as 
dementia. The HRS used proxies when the original participants were not available or unable to 
respond to interview. As previously discussed, this study excluded proxies.  
3.2.2 Health behaviors 
Physical activity: From wave 3 to wave 6, respondents were asked to answer a question 
on vigorous physical activity: “on average over the last 12 months have you participated in 
vigorous physical activity or exercise three times a week or more? By vigorous physical activity, 
we mean things like sports, heavy housework, or a job that involves physical labor.” The 





wording of the questions and the scales has been changed beginning in Wave 7. Instead of being 
asked the single question, the respondent are asked three questions about physical activity, which 
include vigorous, moderate, or light physical activity every day. Each question offers choices of: 
every day, more than once per week, once per week, one to three times per month, or never. In 
order to standardize the frequency of physical activity, this study followed the method used in a 
study by Margolis (2013). A technical detail about the sensitivity analysis can be found in online 
supplemental document (http://journals.sagepub.com/home/HSB). For Waves 3 to 6, physical 
activity was coded as participating in vigorous physical activity three times a week or more. For 
Waves 7 to 11, vigorous physical activity was coded as participating more than once a week or 
more.  
Excessive Drinking: The study respondent was initially asked if they ever drink alcoholic 
beverages: “Do you ever drink any alcoholic beverages, such as beer, wine, or liquor?” If yes, 
they were asked the following questions, 1) "In the last three months, on average, how many 
days per week have you had any alcohol to drink?" 2) "In the last three months, on the days you 
drink, about how many drinks do you have?" Based on these questions and the Dietary 
Guidelines Advisory Committee (2010), drinking level was grouped into two categories: 1) 
no/moderate drinking (up to three drinks on any day or ≤ 7 drinks per week within the last three 
months for women; up to four drinks on any day and ≤ 14 drinks on any occasion within the last 
three months for men), and 2) excessive drinking (more than 3 drinks on any day or 7 drinks per 
week within the last three months for women; more than 4 drinks on any day or 14 drinks per 
week within the last three months for men).  
Smoking: Current smokers are defined as people who answered “yes” to the question: 





The respondents were dichotomously coded as smokers (1) and non-smokers (0) based on their 
answers to this question.  
Preventive health service: Since Wave 3 of the HRS, the respondents were asked about 
prevention behaviors in the last two years: 1) a blood test for cholesterol; 2) a flu shot; 3) a 
mammogram; and 4) a check for prostate cancer. Beginning with Wave 4, the preventative 
behavior questions were asked only of new respondent every other wave. Each preventive 
behavior was examined separately. Respondents who reported having at least one preventive 
screening were coded as 1 and 0 for all other respondents. As recommended by Chien et al. 
(2015), prior wave values were carried forward to facilitate analysis.  
3.2.3. Living arrangement  
Living arrangements: Respondents were asked the number of residents in the household. 
People who are temporarily away were not considered as indicator of residence for living 
arrangement status. Living arrangement is defined as follow 1) living alone: a respondent who 
indicated one to the question, 2) living with one person: a respondent who indicated two to the 
question, and 3) living with two or more: a respondent who indicated three or more.  
3.2.4 Other individual characteristics 
The following covariates were controlled for in the analyses: sociodemographic 
characteristics, including age, sex, race/ethnicity (non-Hispanic white, African American, other 
race or multi-race, and Hispanic), marital status (married or partnered, separated, divorced, or 
widowed, never married); socioeconomic characteristics, including education (less than high 
school, high school, some college, and college graduate), household net wealth (net financial 
wealth, housing equity, the present value of expected pension, social security benefits), body 





private, and uninsured), the total number of self-reported diagnoses of chronic conditions 
(arthritis, stroke, heart disease, diabetes, hypertension, cancer, lung disease, and arthritis), the 
total number of ADL difficulty (walking, dressing, bathing, eating, getting in/out bed, using the 
toilet), depressive symptoms (8-item CES-D with a cut-off score of ≥ 3); and other 
characteristics, including study waves/times (1 to 9), and HRS cohort (AHEAD, CODA, HRS, 
and WB).  
3.3 Analysis 
Descriptive analyses were conducted. In descriptive analyses, HRS sampling weights 
were adjusted to account for the HRS sample design. Statistical difference for all variables 
among older adults with dementia, older adults with mild cognitive impairment, and older adults 
without cognitive impairment were analyzed using a series of chi-square tests and ANOVA. 
The influence of cognitive impairment on four types of health behaviors (physical activity, non-
smoking, no/moderate drinking, and utilization of preventive care services: cholesterol test, flu 
shot, mammography for women, and prostate screening for men) were examined separately. The 
US Preventive Services Task Force (2017) does not recommend prostate cancer screening for 
men aged 70 years and older. Screening mammography guidelines similarly does not 
recommend routine mammography for women age 75 years and older (US. Preventive Services 
Task Force, 2016). Therefore, the analysis for prostate cancer screening behavior was restricted 
to men younger than 70 years old and the analysis for mammography use to women younger 
than 75 years old. Pairwise deletion was used for missing data. Analyses were conducted using 






3.3.1 Research question 1: Does cognitive impairment influence engagement in health behaviors 
in older adults?  
Mixed-effect logistic regressions were used to estimate the influence of cognitive 
impairment on health behaviors over time. Mixed-effects models are widely used for 
longitudinal data analysis and can be applied to both continuous and categorical outcomes 
(Gibbons, Hedeker, & DuToit, 2010). Mixed-effects models can easily handle both time-variant 
and time-invariant variables and are quite robust to missing data (Gibbons et al., 2010). 
Moreover, if the missing data can be explained by the available responses from an individual or 
by variables in the model, missing data can be ignored (Gibbons et al., 2010). Thus, these models 
are among the most general of the methods for longitudinal data analysis. A standard logistic 
regression in any case cannot be used because of repeated observations clustered within each 
subject.  
In general, a mixed-effects model contains both fixed effects and random effects that 
allow for the estimation of the effects for both time-variant and time-invariant variables. Fixed 
effects models are used when analyzing the impact of variables that vary over time. In this 
model, the association between predictor and outcome variables is explored within an entity such 
as country, individual, or company, and each entity has its own characteristics that may or may 
not affect the predictor variables. For example, the influence of cognitive impairment on health 
behaviors can be explored within each individual who has his or her own characteristics. The 
model controls for all time-invariant differences between the study participants.  
Since only within-individual difference is used to estimate the regression parameters, all 
stable characteristics of individuals are controlled. The basic idea is that if the unobserved 





influence other than the fixed characteristics. By including fixed effects, I can control for the 
average difference across study respondents in observable or unobservable predictors. By 
obtaining multiple observations over time and examining the effect within each individual, we 
can remove the pernicious effect of omitted variable bias. For example, the longitudinal 
association between the level of cognitive function and individual health behavior engagement 
within each respondent can be examined in the fixed effects models. 
While the fixed effects assumption is that the variation across study participants is 
correlated with the explanatory variables (in this study, the cognitive function variable), a 
random effects model is assumed when the variation across study participants is random and 
uncorrelated with the predictors in the model. If it is believed that differences across study 
participants influence the dependent variables (e.g., the four types of health behaviors in this 
study), random effects should be used. In random effects model, time-invariant variables can be 
included. The problem with this model is that some variables may not be available, which leads 
to omitted variable bias. If there are no omitted variables, or the omitted variables are not 
correlated with the predictor variables in the model, a random effects model is more appropriate. 
A detailed description of fixed effect and random effect models can be found elsewhere (Allison, 
2009). 
Fixed effects only models are not appropriate in this study because the model removes 
too many participants who did not change much in terms of cognitive impairment over time. A 
reasonable amount of variation in the study’s key variables is required in the model, but 
cognitive function does not change much every two year. If within-cluster variation is minimal 
or there are slow changes in variables over time, the fixed effects model cannot be used to 





time-invariant variables such as gender, race, and education. In fact, if there are not enough 
changes in the independent variables (cognitive impairment in the proposed study), neither fixed 
nor random effects are appropriate for estimating the effects of variables that do not change over 
time.  
Mixed effects model, however, addresses the problems inherent in using only fixed or 
random effect models. Mixed effects models are useful in settings where repeated measures are 
made on each subject over time and allow the estimation of both time-variant and time-invariant 
variables. Mixed effects logistic regression is used to estimate the binary outcome variables 
when observations are correlated. Compared to a standard logistic model, a mixed-effects 
logistic regression allows individual heterogeneity and correlation in unobserved individual 
characteristic over time (Train, 2002). In the proposed study, mixed effects logistic regression 
was performed to analyze the longitudinal influence of cognitive impairment on health 
behaviors. 
This study did not account for the complex survey design in mixed-effects logistic 
regressions. There is general consensus that weights should be applied for descriptive statistics 
(Kish & Frankel, 1974). No consensus, however, has been reached on how to incorporate 
weights in mixed-effects models with longitudinal survey data, especially when the sampling 
weights are not consistent within the individual (Bertolet, 2008). HRS provides different 
sampling weights at different waves for the same person, and there is a lack of methodological 
guidance regarding which weight to use. In addition, there was little difference between findings 







3.3.2 Research question 2: Do living arrangements moderate the relationship between cognitive 
impairment and health behaviors? 
The moderating roles of living arrangements were tested by including an interaction term: 
living arrangement (living alone, living with 1 person, living with 2 persons or more) x cognitive 
status (normal, cognitive impairment, dementia) in the model. This indicated whether the 
association of cognitive status and health behaviors varies by living arrangements. The mixed 
effects logistic regression models in the proposed study can be written in the following equation 
[1]. 𝛾00 is the overall intercept while 𝑢0𝑗  is an individual-specific random intercept. 𝐶𝐼𝑖𝑗𝑝 denotes 
cognitive impairment at each wave (time-variant) while 𝑋𝑖𝑗𝑝 is a vector of time-variant and time-
invariant variables. Lastly, 𝑢1𝑗 is an individual-specific random slope (time effect) where 𝑇𝑖𝑗 
represents time: 
log(𝑌𝑖𝑗) = 𝛽0𝑗 + 𝛽1𝑗𝑇𝑖𝑗 + 𝜀𝑖𝑗  
𝛽0𝑗 = 𝛾00 + 𝛾20𝐶𝐼𝑖𝑗2 + 𝛾30𝑋𝑖𝑗3+. . . 𝛾𝑝0𝑋𝑖𝑗𝑝 + 𝑢0𝑗 [1] 
𝛽1𝑗 = 𝛾10 + 𝑢1𝑗 
 
3.4 Human Subjects 
The Health and Retirement Study (HRS) is supported by the National Institute on Aging 
(NIA U01AG009740) and supported from the Social Security Administration. HRS is available 
for public-use and qualified as anonymized dataset. The HRS is under current IRB approval by 
the University of Michigan and the National Institute on Aging. Secondary data analysis using 




CHAPTER 4:  
RESULTS 
This chapter presents descriptive statistics for the variables used in this study. The results 
of mixed effects models that explored the influence of cognition on four types of health 
behaviors are presented. Then, the results of interaction effects of living arrangement on the 
relationship between cognition and health behaviors are presented.  
4.1 Characteristics of the Study Sample  
Table 2 shows bivariate correlations between all study variables. Coefficients printed in 
bold in the table were not significant, but the correlations among all other study variables were 
found to be statistically significant at the p<0.001, p<0.01, or p<0.05 level. Additionally, 
potential problems of multicollinearity were tested and there was no multicollinearity within 
study variables in this study. 
Tables 3 and 4 show descriptive statistics stratified by cognitive functioning level and 
living arrangements at baseline. Weighted percentages or means and standard deviations (SD) 
for all study variables are presented in Table 3. Participants include 12,843 older adults with 
normal cognition, 2,681 older adults with mild cognitive impairment, and 827 older adults with 
dementia.  
Compared with older adults who had normal cognitive function, older adults who had 
mild cognitive impairment or dementia were more likely to be in the AHEAD (born before 1924) 
(51.47%, 32.26%, vs 15.00%) or CODA (born 1924-1930) cohort group (17.14%, 16.47%, vs 
10.54%), female (63.71%, 57.62%, vs 55.82%), older (78.33, 74.2, vs 67.61 years old), and 
poorer (48.13%, 35.52%, vs 16.51%), and were more likely to report IADL difficulty (1.11, 0.64, 





conditions (2.31, 2.18, vs 1.70). Older adults with cognitive impairment or dementia were more 
likely to have flu shot (66.39%, 65.09% vs 61.46%) and live alone (40.48%, 36.43%, vs 25.87%) 
than those without cognitive impairment.  
Older adults who have cognitive impairment or dementia were less likely to be physically 
active (15.72%, 23.25% vs 36.89%), a current smoker (10.64%, 13.71%, vs 13.65%), an 
excessive drinker (3.02%, 4.16% vs 6.52%), married (36.49%, 46.64% vs 64.6%), educated 
(62.03%, 48.35% vs 14.36%), white (61.37%, 70.81% vs 86.94%), employed (3.05%, 8.82%, vs 
24.63%), privately insured (39.79%, 52.82%, vs 73.45%), or obese (19.97%, 24.55% vs 26.62). 
Older adults who were cognitively impaired were also less likely to have a cholesterol test 
(70.36%, 74.66% vs 81.79%), mammography (51.59%, 62.42% vs 74.89%), or prostate cancer 
screening (61.75%, 66.87% vs 75.27%).  
4.2 Summary of Results for Research Question 1 
Table 5 shows the results from mixed-effect logistic regression on the longitudinal 
influence of cognitive impairment on health behaviors (physical activity, smoking, and drinking). 
After adjusting for sociodemographic characteristics, health-related factors including mental 
health status, and insurance status, older adults who have mild cognitive impairment were 16% 
less likely to engage in regular physical activity during the sixteen years of follow-up (OR=0.84, 
95% confidence interval [CI] = 0.80-0.89, p<.001) compared to those without cognitive 
impairment. Compared to their counterparts without cognitive impairment, older adults with 
dementia were 33% less likely to engage in regular physical activity (OR=0.67, 95% CI=0.59-
0.75, p<.001). There were no statistically significant association at p<.05 between cognition and 





Table 6 presents the results from mixed-effect logistic regression estimating utilization of 
preventive health services (cholesterol test, flu shot, mammogram, and prostate cancer screening) 
by cognitive functioning level. There were significant associations between cognitive function 
and usage of all preventive services. Older adults who had cognitive impairment and dementia 
are 31% and 56% less likely to report receipt of a cholesterol test. Cholesterol test was the largest 
difference in the odds of preventive health service utilization (OR=0.69, 95% CI=0.64-0.74, 
p<.001; OR=0.44, 95% CI=0.39-0.50, p<.001), followed by prostate cancer screening (OR=0.79, 
95% CI=0.66-0.93, p<.01; OR=0.61, 95% CI=0.41-0.90, p<.05).  
Compared with their non-cognitively impaired counterparts, participants with mild 
cognitive impairment were 17% less likely to report receipt of influenza vaccination (OR=0.83, 
95% CI=0.77-0.90, p<.001) and those with dementia were 32% less likely to receive influenza 
vaccination (OR=0.68, 95% CI=0.59-0.79, p<.001). Compared with older women with no 
cognitive impairment, older women with mild cognitive impairment or dementia were 23% and 
37% less likely to receive mammograms (OR=0.87, 95% CI=0.77-0.99, p<.05; OR=0.63, 95% 
CI=0.48-0.82, p<.01). Older men with mild cognitive impairment or dementia were 22% and 
39% less likely to receive prostate cancer screening compared to their counterparts (OR=0.79, 
95% CI=0.66-0.93, p<.01; OR=0.61, 95% CI=0.41-0.90, p<.05). 
There were significant differences between some sociodemographic characteristics and 
patterns of health behavior engagement among participants. Age was negatively associated with 
physical activity, smoking, drinking, and use of a cholesterol test. However, participants who are 
older were more likely to receive influenza vaccination and prostate cancer screening. Males 
were more likely to engage in physical activity, smoking, and excessive drinking, but less likely 





shot, but more likely to receive mammograms. Older adults with higher level of education and 
net wealth were more likely to engage in physical activity and utilize all preventive health 
services: cholesterol test, flu shot, mammography, prostate cancer screening. However, those 
with higher levels of education and net wealth were less likely to smoke. 
Those who were divorced or never married were less likely to report vigorous physical 
activity (OR=0.85, 95% CI=0.78-0.92, p<.001; OR=0.77, 95% CI=0.64-0.91, p<.01 
respectively) and receipt of all preventive health services: cholesterol test (OR=0.70, 95% 
CI=0.63-0.78, p<.001; OR=0.53, 95% CI=0.42-0.68, p<.001 respectively), flu shot (OR=0.67, 
95% CI=0.58-0.74, p<.001; OR=0.74, 95% CI=0.54-0.99, p<.05 respectively), mammography 
(OR=0.70, 95% CI=0.60-0.82, p<.001; OR=0.39, 95% CI=0.27-0.58, p<.001 respectively), 
prostate cancer screening (OR=0.67, 95% CI=0.51-0.89, p<.01; OR=0.54, 95% CI=0.33-0.89, 
p<.05 respectively), but more likely to smoke (OR=2.76, 95% CI=2.21-3.47, p<.001; OR=2.35, 
95% CI=1.38-4.01, p<.01 respectively) than their married counterparts. Participants with higher 
numbers of chronic conditions were less likely to engage in physical activity (OR=0.81, 95% 
CI=0.79-0.82, p<.001), and smoke and drink excessively (OR=0.71, 95% CI=0.66-0.76, p<.001; 
OR=.81, 95% CI=0.77-0.86, p<.001 respectively), but more likely to receive all preventive 
services: cholesterol test (OR=1.91, 95% CI=1.85-1.98, p<.001), flu shot (OR=1.65, 95% 
CI=1.59-1.71, p<.001); mammography (OR=1.32, 95% CI=1.25-1.39, p<0.001), prostate cancer 
screening (OR=1.63, 95% CI=1.53-1.74, p<.001). 
4.3 Summary of Results for Research Question 2 
Tables 5 and 6 show the results for the influence of living arrangements on health 
behaviors. Compared with older adults living alone, those who live with one person or more than 





0.95, p<.01; OR=0.77, 95% CI=0.71-0.84, p<.001) and 32% to 47% more likely to smoke 
(OR=1.32, 95% CI=1.07-1.62, p<.05; OR=1.47, 95% CI=1.17-1.85, p<.01). Older adults living 
with more than one person were 21% less likely to have excessive drinking compared to those 
who live alone (OR=0.79, 95% CI=0.64-0.98, p<.05). However, there was no statistically 
significant association at p<.05 between older adults living with one person and those living 
alone in drinking behaviors. Compared with older adults living alone, those living with one 
person did not have an influence on all types of preventive health services utilization, but older 
adults living with two or more persons were 20% to 23% less likely to report the receipt of 
cholesterol test, flu shot, and mammography compared to those living alone (OR=0.80, 95% 
CI=0.71-0.89, p<.001; OR=0.76, 95% CI=0.67-0.86, p<.001; OR=0.78, 95% CI=0.66-0.92, 
p<.001). However, there was no statistical differences in utilization of prostate exam.  
Table 5 and 6 also present the results from mixed-effect logistic regression on the 
moderating effect of living arrangement on health behaviors among study participants. A series 
of interaction terms of cognitive function and living arrangements were tested to examine the 
influence of the two conditions on engagement in various health behaviors (see model 2 in Table 
4 and 5). In order to examine whether the influence of cognition on health behaviors varies by 
living arrangement, the interaction terms between cognition and living arrangements were 
entered separately for each health behavior.  
Results indicated that the interaction terms were not statistically significant at p<.05 for 
all health behaviors with the exception of physical activity and mammograms. The bar graphs in 
figure 1 and 2 shows the direct results from mixed effects models on moderating role of living 
arrangements for physical activity and receipt of mammogram for women. Among those with 





of engagement in vigorous physical activity (100*(e-0.291-0.192-1), OR=0.75, p<.05). However, 
there was no significant effect of “living with others” for older adults with dementia. The 
interaction terms between living arrangements and cognition were also statistically significant 
for use of mammography among older women with mild cognitive impairment or dementia.  
Contrary to expectations, however, living with one person decreased the odds of 
receiving mammograms among those with mild cognitive impairment (100*(e0.105-0.382 -1), 
OR=0.76, p<.01). Also, living with one person or more than two individuals decreased the odds 
of receiving mammograms among those with dementia (100*(e0.105-0.736-1), OR=0.53, p<.05;  
100*(e-0.178-0.776-1), OR=0.38, p<.05). There was no significant effect of “living with two or 
more” on receiving mammograms among older women with mild cognitive impairment. Overall, 
the results suggest that living arrangements do not moderate the relationship between levels of 






Table 2: Correlations among study variables including socio-demographic status (N=19,556)* 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
HRS cohort 1                       
Age -.83 1                      
Sex .11 -.10 1                     
Race/ethnicity .08 -.07 -.03 1                    
Education .19 -.16 .10 -.18 1                   
Marital status -.21 .24 -.27 .08 -.12 1                  
Employment status -.41 .52 -.09 -.03 -.14 .11 1                 
Household wealth .07 -.05 .11 -.25 .40 -.31 -.01 1                
IADL difficulty -.20 .25 -.09 .06 -.15 .15 .15 -.21 1               
Depression status -.06 .05 -.09 .09 -.18 .15 .07 -.20 .29 1              
Chronic conditions -.19 .31 -.04 .001 -.16 .10 .29 -.18 .29 .18 1             
Insurance .19 -.31 .04 -.09 .13 -.13 -.28 .15 -.16 -.07 -.21 1            
BMI .23 -.20 .09 .06 -.05 -.07 -.07 -.08 -.001 .03 .14 .02 1           
Physical activity .11 -.21 .11 -.05 .13 -.12 -.14 .17 -.20 -.14 -.23 .14 -.06 1          
Smoking .15 -.19 .03 .02 -.08 .05 -.08 -.13 -.03 .07 -.06 .04 -.08 -.03 1         
Drinking .08 -.09 .06 -.03 .05 -.04 -.03 .05 -.05 -.01 -.05 .04 -.03 .04 .12 1        
Influenza  -.20 .27 -.04 -.08 .06 .01 .20 .08 .07 .01 .22 -.11 -.02 -.07 -.13 -.05 1       
Cholesterol Test .003 .05 -.01 -.03 .10 -.06 .08 .11 -.003 -.01 .19 -.06 .08 -.12 -.12 -.03 .24 1      
Mammogram .19 -.21 -.02 -.003 .16 -.16 -.05 .19 -.16 -.07 -.02 .05 .05 .10 -.07 .04 .15 .28 1     
Prostate screening -.04 .05 .05 -.07 .13 -.09 .06 .17 -.04 -.04 .13 -.04 .04 .02 -.13 -.06 .23 .45 -.51 1    
Living arrangement .24 -.29 .16 .12 .02 -.54 -.17 .07 -.07 -.06 -.07 .09 .10 .06 .02 .01 -.09 -.004 .05 .001 1   
Time .13 .32 -.01 .01 .05 .03 .25 .06 .06 -.03 .27 -.28 .06 -.20 -.08 -.003 .17 .14 -.003 .05 -.08 1  
Cognitive 
impairment 
-.27 .31 -.03 .15 -.31 .15 .16 -.25 .22 .17 .15 -.19 -.06 -.13 -.01 .12 .03 -.07 -.14 -.08 -.06 .04 1 
*Coefficients printed in bold were not significant, but the correlations among all other study variables were found to be statistically 




















(N = 929) 
 
HRS Cohort (%)     <0.001 
  AHEAD 21.16 15.00 36.26 51.47  
  CODA 11.81 10.54 16.47 17.14  
  HRS 42.85 46.79 32.69 23.25  
  WB 24.19 27.67 14.58 8.13  









Sex (%)     <0.001 
  Female 56.33 55.82 57.62 63.71  
  Male 43.67 44.18 42.38 36.29  
Race/ethnicity (%)     <0.001 
  White, non-Hispanic 83.01 86.94 70.81 61.37  
  African American, non-Hispanic 9.02 6.43 16.76 24.69  
  Hispanic 5.91 4.67 9.97 11.39  
  Other race/multi-race 2.06 1.96 2.45 2.55  
Education (%)     <0.001 
  Less than high school 21.96 14.36 43.85 62.03  
  High school 36.20 37.34 34.47 24.63  
  Some college 20.91 23.33 13.74 8.93  
  College graduate or higher 20.94 24.97 7.94 4.40  
Marital status (%)     <0.001 
  Married/Partnered 59.98 64.6 46.64 36.49  
  Divorced/separated/ widowed 36.26 31.71 49.02 59.12  
  Never married 3.76 3.69 4.35 4.38  
Employment status (%)     <0.001 
  Full-time 20.78 24.63 8.82 3.05  
  Part-time 4.16 4.82 2.16 1.07  
  Unemployed/disabled 12.61 10.73 16.63 22.98  
  Retired 62.45 59.81 7.24 7.29  
Household net wealth (%)     <0.001 
  under 25% 21.64 16.51 35.52 48.13  
  25%~50% 23.65 22.57 28.06 27.31  
  50%~75% 25.92 27.76 21.06 15.48  
  Above 75% 28.79 33.16 15.35 9.08  
Have IADL difficulty (mean/SD) .43 
(1.09) 




Depression status (%) 21.18 17.81 32.71 41.84 <0.001 









Insurance (%)     <0.001 





Table 3 (Cont.)  
  Private 68.33 73.45 52.82 39.79  
  Uninsured 3.93 3.96 4.34 2.92  
BMI (%)     <0.001 
  Normal (<25 kg/m2 - 24.9) 33.63 32.13 36.57 41.01  
  Underweight (<18.5 kg/m2) 2.15 1.51 3.00 4.51  
  Overweight (25 kg/m2 - 29.9) 38.61 39.74 35.88 34.51  
  Obese (≥30 kg/m2) 25.63 26.62 24.55 19.97  
Physical activity (%) 32.90 36.89 23.25 15.72 <0.001 
Smoking (%) 13.31 13.65 13.71 10.64 <0.01 
Drinking (%) 5.89 6.52 4.16 3.02 <0.001 
Preventive health services (%)      
  Influenza vaccination 62.56 61.46 65.09 66.39 <0.001 
  Cholesterol test 79.94 81.79 75.68 70.72 <0.001 
  Mammography for women 70.42 74.89 62.42 51.59 <0.001 
  Prostate screening for men 73.24 75.27 66.87 61.75 <0.001 
Living arrangements (%)     <0.001 
  Living alone 28.52 25.87 36.43 40.48  
  Living with one person 51.63 54.53 43.74 38.35  
  Living with more than one 
  person 
19.85 19.61 19.83 21.17 
 
Note. Population estimates adjusted for HRS complex sample design. 
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with 1  
Living  
with ≥ 2  
 
HRS Cohort (%)     <0.001 
  AHEAD 21.16 35.17 17.19 11.35  
  CODA 11.81 16.04 11.14 7.45  
  HRS 42.85 31.66 48.36 44.58  
  WB 24.19 17.12 23.31 36.62  









Sex (%)     <0.001 
  Female 56.33 71.47 49.71 51.79  
  Male 43.67 28.53 50.29 48.21  
Race/ethnicity (%)     <0.001 
  White, non-Hispanic 83.01 83.51 87.59 70.36  
  African American, non-Hispanic 9.02 10.22 6.31 14.36  
  Hispanic 5.91 4.56 4.29 12.08  
  Other race/multi-race 2.06 1.72 1.81 3.20  
Education (%)     <0.001 
  Less than high school 21.96 25.47 18.21 26.66  
  High school 36.20 37.28 36.57 33.69  
  Some college 20.91 20.36 21.55 20.05  
  College graduate or higher 20.94 16.90 23.68 19.60  
Marital status (%)     <0.001 
  Married/Partnered 59.98 1.30 87.45 72.73  
  Divorced/separated/ widowed 36.26 89.38 11.15 25.37  
  Never married 3.76 9.33 1.41 1.90  
Employment status (%)     <0.001 
  Full-time 20.78 13.54 20.64 31.54  
  Part-time 4.16 2.94 4.29 5.56  
  Unemployed/disabled 12.61 13.36 11.17 15.29  
  Retired 62.45 70.16 63.9 47.61  
Household net wealth (%)     <0.001 
  under 25% 21.64 33.90 12.99 26.54  
  25%~50% 23.65 25.20 21.19 27.81  
  50%~75% 25.92 22.45 28.35 24.58  
  Above 75% 28.79 18.44 37.47 21.07  









Depression status (%) 21.18 28.46 16.62 22.88 <0.001 









Insurance (%)     <0.001 





Table 4 (Cont.)  
  Private 68.33 60.50 72.9 67.33  
  Uninsured 3.93 3.61 3.14 6.45  
BMI (%)     <0.001 
  Normal (<25 kg/m2 - 24.9) 33.63 39.21 32.72 27.98  
  Underweight (<18.5 kg/m2) 2.15 3.41 1.58 1.77  
  Overweight (25 kg/m2 - 29.9) 38.61 34.72 40.72 38.68  
  Obese (≥30 kg/m2) 25.63 22.66 24.98 31.57  
Physical activity (%) 32.90 26.24 36.57 32.89 <0.001 
Smoking (%) 13.31 14.22 11.58 16.49 <0.001 
Drinking (%) 5.89 5.21 6.46 5.40 <0.001 
Preventive health services (%)      
  Influenza vaccination 62.56 65.61 64.84 52.25 <0.001 
  Cholesterol test 79.94 77.63 82.39 76.87 <0.001 
  Mammography for women 70.42 63.94 76.59 67.87 <0.001 
  Prostate screening for men 73.24 65.05 77.15 69.62 <0.001 




Table 5. Results from mixed-effect logistic regression on the longitudinal relationship between cognitive impairment and 
health behaviors: Physical activity, Smoking, and Drinking 
 
Variables Vigorous physical activity Smoking Excessive drinking 
 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
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Table 6. Results from mixed-effect logistic regression on the longitudinal relationship between cognitive impairment and 
health behaviors: Cholesterol test, Flu shot, Mammography, and Prostate cancer screening 
 
Variables Cholesterol test Flu shot Mammography Prostate cancer screening 
 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
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Figure 2: Moderating role of living arrangement for physical activity  
 
 
Note. *p < .05, **p < .01, ***p < .001. Axis units denote odds ratio.  
 
Figure 3: Moderating role of living arrangement for receipt of mammogram for women  
 
 





CHAPTER 5:  
DISCUSSION 
This chapter summarizes and discusses the findings of the study, followed by a 
discussion of policy, practice, and research implications as well as the limitations of the study.  
5.1 Summary of Findings 
Using nationally representative data from 1995 to 2012 Health and Retirement Study 
(HRS), this study evaluated the contribution of cognitive impairment on the prediction of 
engagement in vigorous physical activity, smoking and drinking behaviors, and utilization of 
preventive services such as flu shot, cholesterol test, mammograms, and prostate cancer 
screening among non-institutionalized individuals aged 50 years and older. This study further 
assessed whether this relationship differs by living arrangements. Although many prior studies 
have explored protective factors for cognitive decline, few studies have examined cognitively 
impaired individuals’ abilities to adopt these protective factors, such as regular physical activity, 
non-smoking, and no/moderate drinking.  
As hypothesized, the study findings showed that cognitive impairment and dementia 
status are independent predictors of self-reported health behaviors including the receipts of 
influenza vaccination, cholesterol test, mammograms for women, and prostate cancer screening 
for men. Contrary to expectations, however, cognitive impairment or dementia did not appear to 
predict smoking and drinking behaviors among older adults. The findings of this study suggests 
that older adults’ cognitive status could play a significant role in predicting older adults’ ability, 
motivation, or decision to engage in health behaviors. Overall, these findings are consistent with 
reports from previous studies that examined the role of cognitive function on people’s self-care 





2009; Daly et al., 2015; Legg et al., 2004; Mehta et al., 2010) also reported the impact of 
cognition on physical activity engagement, self-care practice, vitamin consumption, and use of 
mammography. The study findings are also consistent with Social Cognitive Theory (SCT), 
Temporal Self-regulation Theory (TST), and Transtheoretical Stages of Change Model (TTM). 
Memory refers to our ability to store, retain, and recall information and previous experience 
which can influence our current behaviors. Cognitive function such as memory processes and 
mental processing speed is needed in order to perceive the consequences of a certain behaviors to 
prompts behavior change. The current study directly examined how older adults’ cognitive 
functioning levels (CIND and dementia) influence their level of health behavior practices, which 
allowed the evaluation of differential influences of cognitive impairment on different types of 
health behaviors. Study findings also suggest that older adults’ cognitive function does not affect 
all types of health behavior engagement. 
This study hypothesized that the influence of cognitive impairment and dementia on 
health behaviors would be stronger for those living alone. Unexpectedly, the results of this study 
were not consistent with my hypothesis for the role of living arrangements. While living with 
two or more people in the same household decreased the level of physical activity engagement 
among those with mild cognitive impairment, living with one person does not influence the 
relationship between cognitive impairment and physical engagement. Additionally, there was no 
influence of living arrangement on health behavior engagement among older adults with 
dementia. The findings from this study indicated that living arrangement does not seem to 
modify the influence of cognition on drinking and smoking behaviors and utilization of 





of social support for healthy lifestyle behaviors. Surprisingly, living with others, on the other 
hand, decreased the likelihood of utilization of mammograms among older women.  
5.2 Evaluation of Findings 
5.2.1 Research question 1: Does cognitive impairment influence on engagement in health 
behaviors in older adults?  
5.2.1.1 Physical Activity 
Study findings suggest that cognitive impairment or dementia may influence individuals’ 
abilities or motivation to engage in vigorous physical activities. This finding is consistent with 
several previous studies (Anstey et al., 2009; Daly et al., 2015; Hall et al., 2006), which also 
showed lower level of engagement in regular physical activity with lower levels of cognitive 
function. In addition, this finding is also consistent with the conceptual framework of this study 
(Bandura, 1986, 1997, 2000; Hall & Fong, 2007; Prochaska & DiClemente, 1982; Prochaska et 
al., 1992), which highlight the critical role of cognition in human behaviors. Due to decreased 
decision-making ability or reduced ability to understand the long-term health benefits of health 
behaviors, it is possible that older adults with cognitive impairment or dementia are less likely to 
engage in regular physical activity.  
Previous studies that examined the impact of cognition function focused on different age 
groups or were conducted outside of the United States (Anstey et al., 2009; Daly et al., 2015; 
Hall et al., 2006). Moreover, these prior studies did not focus on either mild cognitive 
impairment or dementia among older adults. Rather, these studies examined the cognitive 
performance or executive functioning. For example, in a sample of people aged 20s, 40s, and 60s 





higher levels of physical activity. A more recent study in England (Daly et al., 2015) reported 
lower executive function was associated with reductions in physical activity level. 
The current study, however, specifically focused on cognitive impairment or dementia 
among older adults in the U.S. Therefore, the findings of this study provide additional support 
for prior studies that examined whether cognitive impairment was a predictor of engagement in 
physical activity. In summary, poor cognitive function may prevent older adults from initiating 
or maintaining their engagement in physical activity. There may be an interactive cycle between 
cognition and engagement in physical activity.  
5.2.1.2 Smoking and Drinking 
This study hypothesized that older adults with cognitive impairment or dementia are 
more likely to smoke cigarettes and have excessive drinking compared to their counterparts 
without cognitive impairment. In this study, however, it is interesting to note that cognitive 
impairment or dementia did not have significant impact on smoking and alcohol consumption, 
which is contradictory to study hypothesis. The reasons underlying these findings are not clear, 
but two possible reasons may explain why there was no significant association between cognitive 
impairment and smoking and drinking behaviors. First, in order to smoke cigarettes or drink 
alcohol, older adults or someone else would purchase the cigarettes or alcohol. If older adults 
either do not have money or cannot get to the store, then they will be less able to acquire these 
substances for smoking or alcohol consumption. However, smoking and drinking are negative 
health behaviors that are often discouraged by family members or caregivers. Moreover, 
smoking materials present a great risk of a fire. It is possible that family members do not make 
cigarettes or alcoholic beverages available by no longer purchasing them for their loved one. 





or smoke due to their limited memory. In summary, the present study suggests that smoking 
cigarettes and excessive drinking were not significantly influenced by level of cognitive 
function. 
5.2.1.3 Preventive Health Services 
Consistent with the study hypothesis, cognitive impairment was negatively associated 
with receipt of all types of preventive health services. Older adults with cognitive impairment or 
dementia were associated with lower utilization of cholesterol checks, flu shots, and cancer 
screenings including mammography and prostate exams. Few studies have examined the 
influence of cognition on receiving cholesterol checks, flu shots, and prostate cancer screening 
among older adults, but this finding is consistent with some previous studies that examined the 
impact of cognitive impairment on mammography utilization among older women. For example, 
two studies focusing on mammography use reported lower rates of mammography screening 
among older women with cognitive impairment (Legg et al., 2004; Mehta et al., 2010). 
The purpose of preventive care services is to decrease premature morbidity and mortality 
by detecting possible diseases in the early states so that older adults maintain their current level 
of physical and cognitive functioning. Impairment in memory may influence older adults’ 
abilities to receive regular preventive services in several ways. First, cognitive limitation may 
inhibit learning and remembering of new information necessary to perform preventive behaviors, 
including utilization and/or remembering appointments (Athilingam & King, 2007). Second, 
those with cognitive impairment may not recognize symptoms or any minor changes in their 
health status. Furthermore, as explained in the Social Cognitive Theory (Bandura, 1986, 1997, 
2000), cognitively impaired older adults may not have motivation to regulate their behaviors due 





The findings of this study showed the potentially significant role that cognitive function 
plays in receiving preventive health services. In addition to cognitive health being a significant 
health outcomes in epidemiological research, cognitive function could also predict the extent to 
which older adults engage in health behaviors, which ultimately may contribute to prevention of 
later cognitive decline as well as other negative physical health conditions. Overall, the results of 
this study indicate that instead of a direct impact of health behaviors on cognitive outcome, there 
may be a bidirectional relationship between cognitive function and health behaviors. 
5.2.2 Research question 2: Do living arrangements moderate the relationship between cognitive 
impairment and health behaviors? 
I hypothesized that the adverse influence of cognitive impairment on health behaviors 
would be stronger for older adults who live alone compared to their counterparts living with 
others. Living with others, however, did not serve as a protective factor for health behavior 
engagement in this study. Overall, the moderating effects of living arrangements on health 
behaviors were not statistically significant among older adults with cognitive impairment or 
dementia during the study period. For regular physical activity, living with more than two 
individuals decreased the odds of engaging in regular physical activity among those with mild 
cognitive impairment, but living with one person was not associated with the level of regular 
physical activity among those with mild cognitive impairment. Study findings from all other 
health behaviors, including all preventive health service utilization, conflicted with the study 
hypothesis, and it is a little surprising that living with others has no protective effects compared 
to living alone, given the finding of several previous studies indicating the importance of social 
support as the potential health promoting effects in older adults (Seeman, 2000; Umberson, 





older adults with cognitive impairment or dementia, which is the opposite of the study 
hypothesis.  
Several possible reasons may explain why living arrangements did not moderate the 
relationship between cognitive impairment and health behaviors among older adults. One is that 
engagement in health behaviors could be influenced by social roles or qualities of relationship 
within the household, not the number people living in the same household. For example, the 
spousal relationships in terms of role and obligation might differ from friends or parent-child 
relationships. In other words, the role of spouse to their wife or husband might differ from the 
role of friends or children to their friends or parents in terms of providing social support. Earlier 
studies reported that spouses usually play significant roles in providing instrumental and 
emotional support and influencing individuals’ health and health behaviors (Liang, Brown, 
Krause, Ofstedal, & Bennett, 2005; Monden, 2007). A study by Lau and Kirby (2009), which 
examined the relationship between living arrangements and use of preventive care among older 
adults, found that older adults living with a spouse were more likely to obtain recommended 
preventive health services compared with those living alone. However, those living with their 
adult offspring were not more likely than were those living alone to receive preventive care. Lau 
and Kirby (2009) suggested that because of being in the same age cohort and shared life 
experiences, older adults and their spouses may support each other in receiving preventive health 
services by reminding and assisting each other about health screenings and traveling to 
healthcare facilities.  
Married people tend to experience more regulation of behavior, social attachment, and 
social control of health behaviors compared to single, divorced, and widowed individuals 





provides a clear social role and also regulates or controls the individual’s behavior (Gove & 
Hughes, 1980; Hughes & Gove, 1981). Older adults are more likely to make a positive health 
behavior change if there is a change in the other partner’s behavior (Jackson, Steptoe, & Wardle, 
2015). Previous studies have shown that couples tend to exhibit similar health related behaviors 
(Jurj et al., 2006; Meyler, Stimpson, & Peek, 2007; Monden, 2007; Reynolds, Barlow, & 
Pedersen, 2006; Wilson, 2002). 
A substantial body of literature demonstrated that married people live a healthier lifestyle 
and tend to eat healthy food, quit smoking, drink less, engage in physical activity, and see the 
doctor for health screening or regular checkups (Hayes & Ross, 1987; Neale, Tilley, & Vernon, 
1986; Satariano et al., 2002; Umberson, 1987; Venters, 1986). The married tends to have better 
health than the non-married, but parents do not necessarily have better health then non-parents 
(Ross, Mirowsky, & Goldsteen, 1990). While living with adults other than a spouse does not 
seem to confer health benefits, living with a spouse seem to confer some health benefits over 
living alone or living with adults other than a spouse. Living with a spouse may improve overall 
health conditions by providing emotional support, encouraging the adoption of health behaviors, 
reducing unhealthy behaviors, and early detection of illness. The measure of this study, however, 
only captured the number of co-residents and did not specify with whom older adults live 
together and quality of relationships among co-residents.  
Another explanation is that many older adults with cognitive impairment or dementia 
who live alone might have family members, friends, relatives, or other helpers such as home 
health care who regularly call, visit, monitor, and assist with various aspects of their lives. It is 
also possible that they utilize community-based services such as adult day services, which 





no significant differences between older adults living alone and those living with others in terms 
of social supports and its influence on their access to preventive health services and physical 
activity engagement. Understanding the factors that influence older adults’ decision to live alone 
or live with others may also help understand the moderating role of living arrangements. Older 
adults who choose to live alone may be more likely to monitor their own health and to access to 
health care services (Moritz & Satariano, 1993). 
5.3 Limitations 
This study has some potential limitations. First, the 27-point scale was used to measure 
individuals’ cognitive function in this study. It is important to note that there is no “perfect” 
single test for detecting cognitive impairment, but the scale used in this study does not assess the 
full range of cognitive domain. In addition, this 27-point scale was developed for the HRS and is 
not intended as a clinical diagnosis of cognitive impairment. Thus, it is possible that some older 
adults have been impaired due to other underlying pathologies. However, this scale has been 
used to detect cognitive impairment in many previous studies (e.g., Gure et al., 2012; Saczynski 
et al., 2015; Shaffer et al., 2012) and has evidence of construct validity (Ofstedal, Fisher, & 
Herzog, 2005). 
Second, the limitation of observational studies is based on self-report measures. Older 
adults with cognitive impairment and dementia may be unable to report their engagement in 
health behaviors accurately. The HRS is based on self-reported data, and self-reported measures 
may result in socially desirable response and recall bias. Another potential limitation is that this 
study excluded participants who had proxy interviews. Those who had severe cognitive 
impairment were more likely to have proxy interviews, which could potentially underestimate 





concern in longitudinal aging studies, which could introduce bias in the estimates. There might 
have been a selection bias to older adults who were unable to participate in the studies due to 
mortality. This attrition could be systematically related to outcomes of study or study 
participant’s characteristics correlated with the outcomes. If this is the case, the estimates of the 
association between cognition and health behavior engagement may be biased. This kind of 
selective attrition may underestimate the influence of cognition on health behaviors.  
Lastly, a causal relationship cannot be established between cognitive impairment and 
health behaviors due to the non-experimental design of this study and confounding structures in 
the data. Although high-quality national longitudinal data was used, and a number of potential 
confounders including sociodemographic characteristics and health status were controlled, 
unobserved factors may have affected health behavior engagement among older adults. For 
example, participants’ adherence to medication or use of home health could influence the results 
of this study. Most of the individual measures were limited by the questions included in the HRS 
survey. It is clear that other significant social, physical, and psychological factors can influence 
the prediction of health behavior practices. Despite several potential limitations, the present 
study provides interesting findings regarding the possible influence of cognitive function on 
different types of health behaviors among community-dwelling older adults.  
5.4 Implications for Practice 
One consequence of population aging is the increasing number of people with dementia. 
Since the risk of developing cognitive problems increases with age (Katzman & Jackson, 1991), 
dementia has been an important public health concern in the U.S. Unless there is a proven 
intervention for dementia treatment and preventing late-life dementia, greater attention must be 





or dementia with the rapid aging of the U.S. population. A substantial proportion of mortality 
and morbidity risk associated with cognitive impairment could be due to negative health 
behaviors. This study provides a preliminary knowledge base for the development of effective 
strategies for promoting health behavior engagement in cognitively impaired older adults, which 
may potentially protect further decline of cognitive and physical function and decease morbidity 
and mortality in this group of vulnerable populations. Maintaining a current status of cognitive 
and physical function is critical for preventing other chronic conditions, including severe 
dementia such as Alzheimer’s disease. Cognitive impairment or dementia, however, is a chronic 
condition that requires considerable care to prevent further cognitive decline or the onset of 
dementia. Therefore, engagement in health behavior is important for older men and women with 
cognitive impairment or dementia given that they are susceptible to other health conditions and 
disability (Dodge et al., 2005; Dodge et al., 2003; Frisoni et al., 2000). 
The health benefits of engaging in regular physical activity for older adults are well-
documented in the previous literature (Physical Activity Guidelines Advisory Committee, 2008; 
Warburton, Nicol, & Bredin, 2006). Evidence also suggests that annual influenza vaccination 
and early detection of health conditions, such as high cholesterol, hypertension, heart disease, 
and various types of cancer, are effective for decreasing mortality and associated disability 
among older adults (US Preventive Services Task Force, 2004, 2007). According to the Healthy 
People 2020 objectives, ensuring adequate and timely use of preventive care services for all 
adults 65 years and older is a public health priority (Office of Disease Prevention and Health 
Promotion, 2018). In order to achieve this objective, the US Preventive Services Task Force has 
made recommendations for needed and important preventive services for older adults. However, 





do not have a clear understanding whether older adults with cognitive impairment are able to 
adopt health behaviors and access to recommended preventive health screening.  
The results of this study suggest that community-dwelling older adults with cognitive 
impairment or dementia are at risk for decreased regular physical activity engagement and 
underutilization of preventive health services, which may lead to further declines of physical and 
cognitive health. Older adults with limited cognitive abilities may not be able to regulate their 
health behaviors, resulting in otherwise potentially preventable and costly adverse outcomes. 
This study highlights the need for social workers and healthcare workers to monitor health 
behavior engagement of cognitively impaired older adults, particularly those who are sedentary, 
and to promote adherence to physical activity recommendations and access to needed preventive 
care services.  
The current study has several important practice implications for social workers and 
healthcare providers tasked with promoting health behaviors and disease prevention. First, social 
work practitioners need to understand that cognitive impairment is a potential barrier to health 
behavior engagement and should be aware of the risk of a lack of physical activity and 
underutilization of health screening among this group of aging population. Second, there is a 
need for a promotion of physical activity and preventive health services utilization among older 
adults with cognitive impairment or dementia. Gerontological social workers in community 
agencies, such as at rehabilitation centers, long-term care facilities, and adult protection services 
agencies, should provide older adults and their caregivers educational materials about the 
importance of regular physical activity and the use of preventive care services. As an integral 
part of the inter-professional healthcare team, healthcare social workers are strategically 





health behaviors. This may support to promote healthier lifestyles among older adults 
experiencing cognitive decline and enhance their overall quality of life. Social workers, 
particularly in healthcare settings, should plan and advise older adults with cognitive impairment 
or dementia and their family members so that they can engage in physical activity and access to 
preventive healthcare such as mammography screening, flu shot, cholesterol test, and prostate 
cancer screening. 
The findings of this study also suggest that healthcare providers, including physicians, 
physician assistants, and nurse practitioners, should be alert to barriers to physical activity 
engagement as well as use of preventive healthcare services for older adults with cognitive 
impairment. Given that most older adults with Alzheimer’s disease and other forms of dementia 
receive medical care in a primary care setting, healthcare professionals in such settings should be 
prepared to advise their patients with cognitive impairment or dementia, and their family 
members, about health promotion behaviors and to provide educational materials about the 
benefits of health screening. Such practice may increase the utilization of preventive services. A 
2015 institute of Medicine (IOM) report also recommends that primary care physicians should 
provide information about cognitive health to their patients and families (GSA, 2017). 
Dementia and cognitive impairment in older adults are often under-detected or not 
diagnosed (Bradford, Kunik, Schulz, Williams, & Singh, 2009; GSA, 2017; Valcour, Masaki, 
Curb, & Blanchette, 2000). This study implies that there is a need to identify individuals who are 
already affected by cognitive impairment or dementia but not diagnosed. Without a diagnosis, 
elderly patients and their families are unlikely to receive needed support, services, or medical 
care that could lead to improved health outcomes for older adults with cognitive impairment or 





screening tool may help to identify older adults at risk for underutilization of preventive health 
services and a lower level of adherence to a physical activity. Therefore, it is important for health 
care providers and social workers to provide routine assessment of cognitive functioning in order 
to plan interventions tailored to fit the needs of older adult clients or patients.  
This study suggests that tests for cognitive function can be utilized to forecast needs for 
recommended preventive health services. A diagnosis of dementia such as Alzheimer’s disease is 
most commonly made by a patient’ primary care physician in a primary care setting when the 
physicians have information on a patient’s medical and family history. When healthcare 
providers routinely screen to detect for possible cognitive impairment, this may provide an 
opportunity for intervention to improve adherence to physical activity and access to routine 
health screening. Once cognitive impairment or dementia of a patient is detected, a clinician may 
examine whether the patient had a recommended health screening and decide whether the patient 
needs any prevention screening to forestall the patients’ health decline or illness complications. 
This practice could potentially prevent worsening conditions for the person’ health and avoid 
emergency room visits or hospitalization. 
The concept of CIND has received considerable attention in health research over the past 
decades. The state of mild cognitive impairment may be an ideal stage for intervention to 
improve the level of physical activity and access to health screening. The early identification of 
cognitive impairment or dementia allows older adults and their family members to formulate 
feasible strategies to manage their current health conditions effectively, which might be crucial 
for preventing further declines of cognitive health and the development of other chronic 
conditions. Early detection of impairment could help to improve the quality of life and extend 





impairment to dementia. In contrast, a late detection of cognitive impairment, and a delay in 
health behavior engagement, potentially increases the risk of having other chronic conditions 
including severe dementia, hospital admission, or premature death. Therefore, strong emphasis 
should be placed on early diagnosis of cognitive impairment. 
With growing numbers of older adults with chronic illness, there is an increasing 
awareness of the important role that families have in providing care for older adults. More than 
one-third of older adults aged 65 years and older are regularly accompanied by a family member 
or friend to their visit to primary care physician’s office, and these patients are more likely to 
have dementia compared to those who are not regularly accompanied to PCP visits (Wolff & 
Roter, 2008). In order to support cognitively impaired older adults in their homes for a longer 
period of time, intervention to improve routine health screening should target not only older 
adults with cognitive impairment but also available support from families and caregivers. If 
persons with cognitive impairment are unable to initiate physical activity or maintain levels of 
physical activity, then programs should include family member, friends, or other caregivers who 
can assist them to engage in physical activity consistently. When cognitive impairment occurs 
and their ability to recognize the benefit of physical activity or access to preventive health 
services are reduced, family members—including children or spouses—and other caregivers 
should be aware of how cognitive function influences older adults’ understanding about their 
health and then identify their needs for appropriate support to guide and motivate them for 
regular health behaviors. In a prior study, a program called “The Seattle Protocol” was found to 
be effective in addressing physical activity for older adults with dementia and other type types of 
cognitive impairment such as mild cognitive impairment (MCI) (Teri, Logsdon, & McCurry, 





members are feasible and beneficial for older adults with cognitive impairment. In order to help 
families to care for their loved one with dementia for a longer period of time, social workers and 
healthcare providers should provide resources and support for both cognitively impaired patients 
as well as their family caregivers. 
5.5 Implications for Policies 
As the US aging population grows, the absolute number of older adults with cognitive 
impairment or dementia will increase, making it challenging for the public system to address. 
While there will be advanced therapeutic approaches to protect cognitive decline or prevent 
dementia, millions of persons are already diagnosed with dementia or have mild cognitive 
impairment. Thus, supporting people with cognitive impairment or dementia to maintain their 
level of physical and cognitive function is becoming much more important. In addition, the long-
term care needs of these populations, their caregivers, and families are also increasingly 
important. To date, practice, policy, and research on cognitive health has focused on primary 
prevention, but this focus need to be paralleled with the management of current health conditions 
for older adults with Alzheimer’s disease and other dementia types.  
The current demographic trend has resulted in growing attention to health promotion of 
older adults in the U.S. Current health promotion goals and interventions for older adults do not 
focus on lengthening people’s lives or mortality. Rather, the goals target ensuring quality of life 
through the management of chronic illness and maintaining a highest level of physical and 
cognitive function. Policy makers should recognize the need to shift our health promotion focus 
from people with healthy cognitive function to those who are already experiencing cognitive 
decline. Developing policies to promote health behaviors in cognitively impaired older adults is 





The role of cognitive function among older adults has been overlooked in health 
promotion policies. However, the present study findings underscore the importance of 
integrating cognitive function into the process of developing health promotion interventions 
directed at enhancing health behaviors among older adults with cognitive impairment or 
dementia. Policies aiming at promoting physical activity and intervention to improve utilization 
of preventive health services should address the needs and difficulties experienced by people 
with cognitive impairment or dementia. This study also informs policy makers on what types of 
health behaviors policy should focus on when developing national strategies for prevention 
programs for elderly populations.  
The knowledge from this study is useful for developing national health promotion 
programs and policies that are tailored to older adults with cognitive impairment, especially in 
the promotion of physical activity engagement and adherence to preventive care service 
guidelines. The level of cognitive function has been under-recognized in health promotion 
policies and programs. There have been large numbers of health promotion programs for older 
adults, but those approaches may not be appropriate for people with cognitive limitations but for 
people who able to perceive and understand the positive impact of health behavior practices. In 
other words, previous health promotion programs mainly focused on people who have high 
perceived efficacy for self-care or self-management. Thus, cognitive impairment, which appears 
to be a barrier to health behavior engagement, should be taken into consideration when 
developing health promotion programs and policies. For example, cognitive function level 
should be integrated into the development process of health promotion programs and health 





impairment can greatly benefit from a physical activity program specifically designed to their 
cognitive needs (Logsdon, McCurry, Pike, & Teri, 2009). 
Furthermore, public health policy should focus on providing information on brain health 
and opportunities for access to preventive health services. Current healthcare reform affords 
many opportunities for receiving preventive health screening since Medicare programs 
increasingly focuses on prevention. A Medicare benefit includes the Annual Wellness Visits 
under the Affordable Care Act (ACA). Initial and subsequent Annual Wellness Visits require an 
assessment to detect possible cognitive impairment and support older adults to consult with their 
primary physicians on a personalized prevention plan. An older adult is eligible for a wellness 
visit if he or she has been enrolled in Medicare for over 12 months and has not received a 
Welcome to Medicare Visit in the last 12 months. During an Annual Wellness Visit, PCPs can 
discuss concerns about brain health with their patients and provide personalized interventions to 
meet the unique needs of persons with dementia. 
Dementia is a chronic condition that requires a medical intervention and comprehensive 
care management. This presents enormous challenges for governments, particularly given the 
growing number of persons diagnosed with dementia. Policymakers should focus on increasing 
the rate of detection and timely diagnosis for cognitive impairment or dementia and ensure that 
persons affected are able to maintain or improve their engagement in health behaviors. In order 
to decrease the risk of having chronic diseases and associated secondary diseases, the utilization 
of preventive care services should become a priority for older adult populations, especially 
people with chronic conditions like cognitive impairment and dementia.  
However, this study reveals disparities in preventive health service utilization among a 





on how to deliver healthcare screening to this population along with promotion of preventive 
screening utilization. The findings of this study may support the development of intervention 
programs in healthcare facilities or hospitals to meet the unique needs of this highly vulnerable 
population. 
5.6 Implications for Research 
This study contributes to the literature documenting the potential influence of cognitive 
impairment on health behaviors in older adults. This study presents a significant foundation for 
examining the role of cognition in healthy lifestyle behaviors and has several implications for 
future research. First, future studies need to measure cognitive function more accurately. 
Although the cognitive measure used in this study is a validated cognitive screening instrument, 
it is not a clinical diagnosis of cognitive impairment or dementia. Furthermore, it would be also 
worth investigating what aspects of cognitive function may be able to predict engagement in 
health behavior. It is possible that a specific part of the cognitive domain (i.e., executive 
function, attention, languages and visuospatial skills, attentional control) can be impaired, which 
could influence a certain type of health behaviors. For example, a study by McCue, Rogers, and 
Goldstein (1990) reported that the Memory and Motor scales of a shortened version of the Luria 
Nebraska battery predict instrumental self-care but not physical self-care. Several validated 
neuropsychological measurement tools are available to assess different cognitive domains such 
as the Trail Making Test (executive function), figure copying (spatial skills), the Boston Naming 
Test and category fluency (language), and digit span forward (attention).  
Second, this study highlights the need for further study of the influence of cognition on 
other types of health behaviors. This study found that there is no influence of cognitive function 





other health behaviors such as dietary behaviors, sleeping behaviors, and chronic disease 
management. For example, as dietary behaviors are associated with cognitive change (Kang, 
Ascherio, & Grodstein, 2005; M. Morris, Evans, Tangney, Bienias, & Wilson, 2006), cognitive 
function could influence eating patterns among older adults. Likewise, further investigation is 
needed to examine other recommended different types of preventive health services such as 
checking for depression, screening for high blood pressure, obesity, osteoporosis, and many 
other cancer types so that guidance can be offered to increase the level of health behaviors for 
cognitively impaired older adults. It is clear that the patterns of some health behavior 
engagement of older adults with cognitive impairment are different from those of older adults 
without cognitive impairment. A comprehensive understanding of the effect of cognitive 
function on other health behaviors can provide practical guidelines for social workers and 
healthcare providers working with older adults with cognitive impairment or dementia for 
assisting them in engaging in health behaviors. 
Third, it will be worthwhile to examine whether health behaviors can explain why older 
adults with cognitive impairment are more likely to experience mortality, disability, and 
functional decline. Previous literature has identified cognitive impairment as a risk factor for 
mortality, disability, and functional decline among older adults (Agüero-Torres et al., 1998; 
Batty, Deary, & Gottfredson, 2007; Dodge et al., 2005; Gill, Williams, Richardson, & Tinetti, 
1996; Lubinski, 2009; Moritz, Kasl, & Berkman, 1995; Orsitto et al., 2005). Older adults with 
dementia suffer from multiple chronic disease and many of them die from chronic conditions 
other than the dementia itself (Larson et al., 2004; Maslow, 2004; Schubert et al., 2006). Poor 
health behaviors have been associated with many of the major causes of chronic disease and 





influence disability or mortality, which is mediated through differences in health lifestyle 
behaviors. Thus, health behaviors could be one possible mechanism for explaining why poor 
cognition increases the risk of mortality and disability.  
Surprisingly, the present study provides little evidence for the potential moderating effect 
of living arrangement. This finding raises a question for future research. It may be important to 
investigate other dimensions of social support in order to better understand the role of living 
arrangement. It is possible that various household composition, such as spouse and/or children, 
could influence the role of cognition on health behaviors differently. For example, social support 
through living with a spouse or living with others could have different influences on others’ 
health behaviors. Prior studies reported that older women living with someone other than a 
spouse, or those who change from living with a spouse to living with someone other than a 
spouse, are at a higher risk of mortality (Davis, Moritz, Neuhaus, Barclay, & Gee, 1997). Given 
the finding of this study, there is a need to explore the quality of relationship of older adults with 
their co-residents or the role of co-residents in the household in terms of social regulation, which 
would enable the development of tailored interventions to enhance older adults’ participation in 
health behaviors.  
Additionally, it would be worthwhile to look at mechanisms that potentially support 
cognitively impaired older adults accessing health screenings and engaging in regular physical 
activities. For example, future studies could explore the underlying mechanisms—such as social 
network or assistance received—that disrupt the cycle of cognitive impairment and would inform 
the development of intervention into this. Lastly, future research should examine whether the 





and gender. Understanding this knowledge is also important for developing health promotion 
interventions for older adults with cognitive impairment or dementia.  
5.7 Conclusions  
As the older adult population continues to grow, the personal, societal, and financial 
burden of cognitive impairment and dementia is becoming a major public health concern. In the 
longitudinal study of cognition and health behaviors, the relationship between cognition and 
different types of health behaviors were explored using a nationally representative sample of 
older adults in U.S. Furthermore, this study examined whether this relationship differs by living 
arrangements. This study contributes to the literature demonstrating that cognitive impairment 
plays an important role in predicting subsequent participation in physical activity and utilization 
of preventive health services.  
Results from this study revealed a significant role for cognitive impairment on 
engagement in physical activity and timely use of preventive health services among older adults. 
Community-dwelling older adults with cognitive impairment or dementia are at risk for a lack of 
regular physical activity and underutilization of preventive care services. These findings provide 
support for developing health promotion programs specifically tailored to the needs of cognitive 
impairment or dementia. With the rapid aging of the US adult population, intervention strategies 
should also be focused on health promotion of older adults who have cognitive impairment. In 
addition, national strategies should focus on older adults’ social and physical environment in 
order to improve health and overall quality of life.  
As the human and financial burden of growing number of persons with dementia 
continues to increase, this study provides an initial step in understanding the potential influences 





information can help us to develop effective intervention programs for cognitively impaired 
older adult populations. Health behaviors contribute to better cognitive function, which in turn 
lead to higher levels of positive health behavior practices. While it is difficult to determine the 
direction of the relationship between cognitive function and health behaviors, this study suggests 
that the association between cognitive function and health behavior engagement could be 
bidirectional. Understanding the reciprocal relationship between cognition and health life style 
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APPENDIX A:  
Data Analysis and Results for Proxy-Reported Data 
The 25-point TICS was not administered to respondents represented by a proxy. The 
proxy informants were asked different questions to assess respondents’ cognitive status, but the 
measurements of cognitive status for those using a proxy respondent changed throughout the 
course of the study. HRS asked the same questions to assess respondents’ cognitive status from 
wave 3 to wave 6. Each proxy was asked two questions: “How would you rate (the respondent’s) 
memory at the present time?” and “How would you rate (the respondent) in making judgements 
and decisions?” The possible responses to each question ranged from excellent to poor. To 
determine cognitive status for proxy interviews, this analysis was based on prior studies on 
cognitive impairment with the HRS data. If a proxy’s assessment of memory was “excellent,” 
“very good,” “good”, they were considered to have normal cognitive function. If a respondent’s 
memory was assessed as “fair,” or “poor”, then they were considered to have cognitive 
impairment. Proxy informants’ assessments of judgment were used to determine severity of 
cognitive impairment. Those with “excellent,” “very good,” or “good” are classified as cognitive 
impairment no dementia (CIND) and those with fair or poor as dementia. The total sample size 
for proxy interviews includes 1, 830 older adults (no cognitive impairment: 1,135 people; mild 
cognitive impairment: 149 people; dementia: 546 people).  
Table 7 and 8 show the results from mixed-effect logistic regression on the longitudinal 
influence of cognitive impairment on health behaviors among study respondents by a proxy 
informant. After adjusting for significant factors, older adults with dementia were less likely to 
engage in physical activity and receive cholesterol test and prostate cancer screening compared 





counterparts, older adults with dementia were more likely to smoke and those with mild 
cognitive impairment were more likely to drink excessively. There was no significant influence 
of cognitive impairment on the receipt of flu shot and mammogram among older adults. In 
addition, there were no significant associations at p<.05 between dementia status and excessive 
drinking among respondents represented by a proxy. Unlike dementia status, mild cognitive 
impairment status did not influence most health behaviors including physical activity, smoking, 
receipt of cholesterol test, prostate cancer screening.  
Table 7 and 8 also show the results from mixed-effect logistic regression on the 
moderating effect of living arrangement on health behaviors among study participants with a 
proxy informant. Results showed that there were no significant effects of living armaments in the 
relationship between cognitive impairment and all types of health behavior engagement.  
Overall, the results from proxy analysis were similar to the results from main analysis for 
some health behaviors such as physical activity engagement and the receipt of cholesterol test 
and prostate exam among older adults with dementia. However, the results were different for 
smoking behaviors and use of flu shot and mammogram. In addition, this proxy analysis showed 
that mild cognitive impairment was not significantly associated with all health behaviors except 
smoking behavior. It is possible that unobserved factors may have influenced engagement in 
health behaviors in older adults with a proxy or the measurements used for cognitive status in the 









Table 7: Sample Characteristics: Study Sample and Proxy Sample 
 
 
Variables Sample  P-value 
 Study Sample 
(N= 19,556) 
Proxy Sample 
(N = 1,830) 
 
HRS Cohort (%)   <0.001 
  AHEAD 19.95 45.74  
  CODA 11.77 12.60  
  HRS 43.54 28.82  
  WB 24.74 12.84  
Age in years (mean/SD) 69.12 (9.53) 77.78 (11.62) <0.001 
Sex (%)   0.09 
  Female 56.44 53.97  
  Male 43.56 46.03  
Race/ethnicity (%)   <0.001 
  White, non-Hispanic 83.27 77.54  
  African American, non-Hispanic 8.86 12.41  
  Hispanic 5.80 8.11  
  Other race/multi-race 2.06 1.95  
Education (%)   <0.001 
  Less than high school 21.11 39.31  
  High school 36.34 33.27  
  Some college 21.18 15.37  
  College graduate or higher 21.37 12.05  
Marital status (%)   <0.001 
  Married/Partnered 60.53 48.71  
  Divorced/separated/ widowed 35.64 48.77  
  Never married 3.82 2.52  
Household net wealth (%)   <0.001 
  under 25% 20.9 36.81  
  25%~50% 23.65 23.52  
  50%~75% 26.16 20.99  
  Above 75% 29.28 18.68  
Have IADL difficulty (mean/SD) .34 (.91) 2.23 (2.41) <0.001 
Chronic conditions (mean/SD) 1.80 (1.27) 2.56 (1.48) <0.001 
Insurance (%)   <0.001 
  Public only 27.08 41.46  
  Private 68.94 55.64  
  Uninsured 3.98 2.89  
BMI (%)   <0.001 
  Normal (<25 kg/m2 - 24.9) 33.21 42.21  
  Underweight (<18.5 kg/m2) 1.87 7.68  
  Overweight (25 kg/m2 - 29.9) 38.90 32.46  
  Obese (≥30 kg/m2) 26.01 17.65  
Physical activity (%) 33.81 14.23 <0.001 
Smoking (%) 13.53 8.81 <0.001 





Table 7: Sample Characteristics: Study Sample and Proxy Sample (Cont.) 
Preventive health services (%)    
  Influenza vaccination 62.25 68.93 <0.001 
  Cholesterol test 80.11 76.45 <0.001 
  Mammography for women 71.74 42.36 <0.001 
  Prostate screening for men 73.48 68.52 <0.01 
Living arrangements (%)   <0.001 
  Living alone 28.18 35.46  
  Living with one person 52.11 41.79  
  Living with more than one 
  Person 








































Table 8: Sample Characteristics by Cognitive Function: Proxy Analysis 
 




(N =1,135)  
CIND 
(N = 149) 
Dementia 
(N = 546) 
 
HRS Cohort (%)    <0.001 
  AHEAD 28.49 56.48 76.61  
  CODA 7.43 13.74 10.53  
  HRS 40.80 26.97 12.70  
  WB 23.28 2.80 .17  
Age in years (mean/SD) 66.82 
(10.62) 
74.19 (9.00) 80.30 (9.20) <0.001 
Sex (%)    <0.001 
  Female 23.96 31.21 5.28  
  Male 76.04 68.79 4.72  
Race/ethnicity (%)    0.35 
  White, non-Hispanic 76.94 74.02 7.16  
  African American, non-Hispanic 9.99 11.62 13.28  
  Hispanic 9.48 8.13 11.21  
  Other race/multi-race 3.60 6.23 3.90  
Education (%)    <0.001 
  Less than high school 40.44 56.02 62.89  
  High school 34.29 31.56 24.94  
  Some college 11.81 6.61 7.02  
  College graduate or higher 13.46 5.81 5.15  
Marital status (%)    <0.001 
  Married/Partnered 83.05 7.67 46.23  
  Divorced/separated/ widowed 14.94 23.30 51.94  
  Never married 2.00 0 1.83  
Household net wealth (%)    <0.001 
  under 25% 23.18 34.86 49.85  
  25%~50% 24.48 26.62 24.25  
  50%~75% 26.27 23.97 18.05  
  Above 75% 26.07 14.55 7.85  
Have IADL difficulty (mean/SD) .46 (1.16) .81 (1.41) 2.63 (2.39) <0.001 
Chronic conditions (mean/SD) 1.48 (1.17) 2.12 (1.36) 2.26 (1.42) <0.001 
Insurance (%)    <0.001 
  Public only 16.31 34.9 41.82  
  Private 77.63 61.32 56.51  
  Uninsured 6.06 3.77 1.67  
BMI (%)    <0.001 
  Normal (<25 kg/m2 - 24.9) 35.23 40.66 51.57  
  Underweight (<18.5 kg/m2) 2.90 5.24 11.56  
  Overweight (25 kg/m2 - 29.9) 42.45 37.45 24.93  





Table 8: Sample Characteristics by Cognitive Function: Proxy Analysis (Cont.)  
 
Physical activity (%) 42.79 28.62 9.82 <0.001 
Smoking (%) 16.78 16.07 10.65 <0.01 
Drinking (%) 8.60 9.83 3.69 <0.01 
Preventive health services (%)     
  Influenza vaccination 48.06 54.81 64.26 <0.001 
  Cholesterol test 69.77 71.44 67.33 0.57 
  Mammography for women 56.93 40.09 34.87 <0.001 
  Prostate screening for men 62.76 61.02 64.35 0.81 
Living arrangements (%)    <0.001 
  Living alone 8.16 12.95 22.81  
  Living with one person 58.21 61.09 4.75  
  Living with more than one 
  Person 
33.63 25.95 29.69  
Note. Population estimates adjusted for HRS complex sample design. 
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Table 9: Results from mixed-effect logistic regression on the longitudinal relationship between cognitive impairment and 
health behaviors: Physical activity, Smoking, and Drinking: Data Analysis and Results for Proxy-Reported Data 
 
Variables Vigorous physical activity Smoking Excessive Drinking 
 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
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Table 9: Results from mixed-effect logistic regression … (Cont.) 
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Table 9: Results from mixed-effect logistic regression … (Cont.) 






































Note. Odds ratio and 95% confidence intervals in parentheses. *<.05, **p<.01, ***p<.001. 
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Table 10: Results from mixed-effect logistic regression on the longitudinal relationship between cognitive impairment and 
health behaviors: Cholesterol test, Flu shot, Mammography, and Prostate cancer screening: Data Analysis and Results for 
Proxy-Reported Data 
Variables Cholesterol test Flu shot Mammography Prostate cancer screening 
 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
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Note. Odds ratio and 95% confidence intervals in parentheses. *<.05, **p<.01, ***p<.001.  
